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GETTING NSF INFORMATION AND PLIBLICATIONS 


The National Science Foundation (NSF) has several ways for the public to receive information 
and publications. Electronic or printed copies of the NSF telephone directory, abstracts of 
awards made since 1989, and many NSF publications are available as described below. To 
access information electronically, there is no cost to you except for possible phone and Internet 
access charges. Choose the method of access that matches your computer and network tools. For 
general information about Internet access and Internet tools, please contact your local computer 


support organization. 


WORLD WIDE WEB: 
NSF HOME PAGE 


The World Wide Web (WWW) system 
makes it possible to view text material 
as well as graphics, vi.ieo, and sound. 
You will need speciai software (a “web 
browser’) to access the NSF Home 
Page. The URL (Uniform Resource 
Locator) is hitp://www.nsf.gov/. 


INTERNET GOPHER 


The Internet Gopher provides access to 
information on NSF's Science and 
Technology Information System 
(STIS) through a series of menus. To 
access the Gopher, you need Gopher 
client software; the NSF Gopher server 
is on port 70 of stis.nsf.gov. 


ANONYMOUS FTP (FILE 
TRANSFER PROGRAM) 


Internet users who are familiar with 
FTP can easily transfer NSF 
documents to their local system for 
browsing and printing. The best way 
to access NSF information is to first 
look at the index (file name: 
index.txt). From the index, you can 
select the files you need. FTP 
instructions are: 
s FTP to stis.nsf.gov. 
» Enter anonymous for the user name, 
and your e-mail address for the 
password. 


« Retrieve the appropriate file (i.e., 
filename.ext). 


E-MAIL (ELECTRONIC-MAIL) 


To get documents via e-mail, send your 
request to the Internet address 
stisserve@nsf.gov. The best way to 
find NSF information is to request the 
index. Your e-mail message should 
read: get index.txt. An index with file 
names will be sent to you. However if 
‘you know the file name of the 
document you want, your e-mail 
message should read: 

get <filer.ame.ext>. 


E-MAIL MAILING LISTS 


NSF maintains several mailing lists to 
keep you automatically informed of 
new electronic publications. To get 
descriptions of the mail lists and 
instructions for subscribing, send your 
request to: stisserve@nsf.gov. Your 
message should read: get stisdirm.txt. 


ON-LINE STIS 


NSF's Science and Technology 
Information System (STIS) is an 
electronic publications dissemination 
system available via the Internet (telnet 
to stis.nsf.gov), you will need a VT100 
emulator. The system features a full- 
text search and retrieval software 
(TOPIC) to help you locate the 
documents. Login as public and follow 
the instructions on the screen. 


To get an electronic copy of the “STIS 
USERS GUIDE,” NSF 94-10, send an 
e-mail request to: stisserve@nsf.gov. 
Your message should read: 

get NSF9410.txt. For a printed copy of 
the “STIS USERS GUIDE,” see 
instructions “How To Request Printed 
NSF Publications.” 


NON-INTERNET ACCESS 

VIA MODEM 

If you do not have an Internet 
connection, you can use remote login 
to access NSF publications on NSF's 
on-line system, STIS. You need a 
VT100 terminal emulator on your 
computer and a modem. 


s Dial 703-306-0212, 

s choose 1200, 2400, or 9600 baud, 

s use settings 7-E-1, and 

» login as public and follow the on- 
screen instructions. 


i 


NSF 95-64 (Repiaces NSF 94-4) 


You may request printed publications 
in the following ways: 
= send e-mail request to: 
pubs@nsf.gov 
= fax request to: 703-644-4278 
s for phone request, call: 703-306- 
1130 or Telephonic Device for the 
Deaf (TDD 703-306-0090) 
= send written request to: 
NSF Forms and Publications Unit 
4201 Wilson Boulevard 
Room P-15 
Arlington, VA 22230 


When making a request, please include 
ine following information: 

e NSF publication number; 

s number of copies; and 

= your complete mailing address. 


QUESTIONS ABOUT NSF 
PUBLICATIONS, PROGRAMS, 
ETC. 


Contact the NSF Information Center if 
you have questions about publications, 
including publication availability, 
titles, and numbers. The NSF 
Information Center maintains a supply 
of many NSF publications for public 
use. You may: 

# visit the NSF Information Center, 
located on the second floor at 4201 
Wilson Blvd., Arlingion, Virginia.; 
or 

e call the NSF Information Center at 
703-306-1234; or 703-306-0090 for 
TDD; or 

= send e-mail message to 
info@nsf.gov. 


QUESTIONS ASOUT THE 
ELECTRONIC SYSTEM 


Send specific, system-related questions 
about NSF electronic publication 
services that are not answered in this 
flyer, to webmaster@nsf.gov or call 
703-306-0214 (voice mail). 
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FOREWORD 


In monitoring the resources used in U.S. science and technology, the National 
Science Foundation assembles and analyzes information about the money and people 
devoted to research and development and compares that performance with the efforts 
under way around the globe. Since 1956 we have been issuing reports that summarize 
national trends. These reports complement the National Science Board’s Science & 
Engineering Indicators volumes, which have been published biennially since 1972, and 
provide an overview of material presented in several other reports issued by the Division 
of Science Resources Studies. 

Kenneth M. Brown. 


Director, Division of Science Resources Studies 
Directorate for Social, Behavioral and Economic Sciences 


March 1995 
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GENERAL NOTES 


The National Science Foundation (NSF) sponsors a 
series of surveys to collect information on the financial 
and human resources devoted to research and 
deveiopment (R&D). In this report such NSF survey data 
on the various sectors of the U.S. economy—industry. 
Government, academia. and selected nonprofit 
organizations—are aggregated so that the components of 
the overall R&D effort are placed in a national context. 
Information presented in National Patierns includes the 
following: 


the level of R&D expenditures: 

the sources of such funds: 

the sector or organizaticn performing the R&D. 

the character of work undertaken (i.e.. whether it is 

basic research. applied research, or development): 

¢ the States in which R&D is undertaken in the United 
States: 

¢ the number of scientists and engineers employed in 
RAD. and 

* international comparisons with the U.S. effort. 


The national totals reported here incorporate data 
available from the several Division of Science Resources 
Studies (SRS) surveys as of March |. 1995, as well as 
projections to cover the entire year 1994. 


These notes provide a brief introduction to the 
concepts used in the report. Important changes and 
revisions from previous National Patterns reports also 
are highlighted. For complete definitions. descriptions of 

projection methodologies, and references to the 
caisbin unenpenen. enema A 


PERFORMER REPORTING BASIS 


SRS annually surveys Federal Government agencies. 
industry, and academia. Respondents in each sector 
indicate the amounts they spend on R&D in their own 
sector and the sources of these funds. National hisiorical 
totals are based on data reported by performers because 


National Patterns of R&D Resources 1954 


they are in the best position to (1) indicate how much 
they spent in the actual conduct of R&D in a given year. 
(2) .lassify their R&D by character of work. and (3) 
identify the sector of the economy in which their 
financing originated. The consistent use of performer 
reporting reduces the possibility of double-counting and 
conforms to international standards and guidance. 


There are exceptions to the use of performer-reported 
data. The last complete survey of the nonprofit sector 
was conducted in 1973. Although informal surveys of 
this sector have been undertaken pernodically. estimates 
of the R&D performance by nonprofit organizations 
reported here are based generally on (1) Federal agency 
reporting of Federal funding to the nonprofit sector and 
(2) R&D performance trends in the other non-Federal 


NSF conducts only occasional surveys of State 
government agencies: the last two surveys covered fiscal 
years (FYs) 1977, 1987. and 1988. Consequently. the 
national R&D time-senes totals exclude estimates of 
State agencies’ intramural R&D performance. State funds 
for R&D reported by other sectors of the economy, 
however, are included in the respective R&D 
pe: formance totals. 


One byproduct of the decision to use performer- 
reported data ts that the federally funded R&D 
performance totals presented in National Patterns differ 
from the Federal R&D funding totals reported by the 
Federal agencies that provide the funds. A major reason 
for these differences is that performers of R&D often 
expend Federal funds in a year other than the one in 
which the Federal Government provides authorization. 
obligations, or outlays (all defined in appendix A). 


PROJECTIONS 


Although respondents continually are given the 
opportunity to revise prior data. R&D totals for 1992 


reported here are considered to be actual expenditures. 
Esumates for 1993 generally may be considered 


“preliminary”: reported 1994 R4&.) totals are projections. 


To the greatest extent possible. this report 
mecorporates data for 1¥94 R&D programs contained in 
the administration s 1995 budget proposal. Where these 
daia are used. it ts explicitly noted im the text. The 
budget. however. does not contain estimates on the 
detailed disaggregation reported in National Patterns: 
most importantly. it includes very little information on 
Consequently. Federal agencies’ RAD performance for 
1993 and 1994 are dernved from an NSF survey 
commending with the third quarter of FY 1994: therefore 
the amounts reported for 1994 reflect congressional 


industry R&D performance for 1994 is derived from 
158 company responses to an August 1993 mail survey 
of the industrial Research Institute's (IRIs) membership. 
The IRI. which annually conducts this survey. is an 
associanion of approximately 260 R&D-performing 
around $/ million to over $%> billion. 


R&D performance estimates for 1994 for the other 
sectors of the economy are derived from regression and 
uume-senes modeling techniques. Inputs to these models 
are (1) the performer-reported actual RAD performance 
data and (2) information on Federal R&D funding of 
non-Federal sectors. as reported by Federal agencies in 
the third quarter of FY 1994. 


REVISIONS TO INDUSTRY 
R&P “aA 


The U.S. Bureau of the Census annually undertakes a 
survey of adustrial R&D perfonners for the National 
Science Foundation. This National Patterns is the first to 
include revised R&D data based on a new industry 
sample drawn for the 1992 survey year: data for 1991 
were also collected. Prnor to the 1992 survey. data were 


based on probability samples selected about every 5 
years. In the intervening years a panel of the largest firms 
known to perform R&D was surveyed. For the 1987 
survey about 14.000 firms were selected for the sample. 
For the 1988 through 1991 studies. approximately 1.700 
of these firms were annually resurveyed: the other firms 
data were esumated. Beginning with the 1992 survey. 
NSF will draw new samples annuaily. and the sample 
size is increased to 23.000 frms. Industry classifications 
also were updated. The new sample now better reflects 
the widening population uf R&D performers among 
firms in nonmanufactumng indusines and small firms in 
all industnes. As a result of these survey improvements. 
the revised 1991 industry R&D performance total is i4 
percent higher than was previously reported: the national 
R&D total is 10 percent higher. 


Additionally. and as reported in the previous 
National Patterns. the methodology used by the U.S. 
Bureau of the Census for imputing character-of-work 
splits for industry ’s RAD pertormance was changed for 
1986 and later years. These data are not strictly 
comparable with data for 1985 and earlier years. See 
appendix A for further discussion of the industry survey 


REVISIONS TO R&D 
PERSONNEL DaTA 


This National Patterns ts the first to include revised 
data on scientists and engineers (S&Es) engaged in RAD 
activities. This national senes consists of separate survey 
estimates of R&D S&Es emploved in industry and in the 
Federal Government and doctorate-holding R&D S&Es 
employed in educational insututions and in nonprofit 
organizations. The industry series are for S&Es 
employed on a full-time-equivalen. basis: totals for the 
other sectors reflect the primary work activity of S&Es. 
See appendix A for discussion of the strengths and 
limitations of these series and comparison with the 
personne! series previously published in the National 
Patterns. 


HIGHLIGHTS 


R&D EXPENDITURES 


¢ Total R&D expenditures in the United States are 


estimated to have reached $173 billion in 1994. or 
about 2 percent more than the esumated $170 billion 
spent in 1993. In inflation adjusted terms. total R&D 
expenditures were vistually unchanged between [1993 
and 19¢4. This ts consistent with the trend in recent 
years of an overall slowing in RAD expenditures. 


© In’ umated to have provided $102 billion in 
I reyres-nting a 2-percent increase over 1993 
$s; ~4'ne wt ts unchanged 17 real terms. Federal RAD 
Sup. esumated at $62 billion (chart 1). which 
would be a '-percent increase—down | per>ent affer 
inflanon. Most of the remaining R&D funds came 
from universities and colleges and the State and local 
governments supporting them. Their $8 billion in 
support ts 4 percent higher than 1993 levels. or 2 
percent. after inflation. ( These estimates are based on 
performer surveys and modeling techniques outlined 


im appendix A.) 
Chart 1 
The national R&D effort 
Expenditures for R&D in 1994 = $172.6 billion (est.) 
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Growth in total U.S. R&D expenditures has been slow 
since the mid-1980s. From 1980 to 1985, R&D 
spending increased on average by 7 percent per year 
in real terms. Over the 1985—94 period, the average 
annual rate of real R&D growth is estimated at | 
percent. Both Federal and non-Federal R&D support 
slackened considerably during this period, and—in 
some years-—even declined. 


From 1980 to 1985, national expenditures on R&D 
activities grew by 38 percent in real terms and were 
fueled largely by major increases in Federal support 
for defcise-related R&D programs. Defense R&D 
grew from 50 percent of the Federal R&D budget 
authority in 1980 to 68 percent in 1985. The defense 
share peaked at 69 percent in 1986 before declining 
fairly steadily to its 56-percert share of the 1994 
Federal R&D budget authority (as proposed in the 
administration’s 1995 budget). The largest relative 
gains in Federal nondefense R&D support since the 
mid-1980s have been slated for space and health- 
related activities. ' 


Because of rigorous constraints placed on all parts of 
the budget, total Federal R&D support (both defense- 
and civilian-related) slowed from a 6-percent average 
annual real rate of increase during 1980-85 to an 
estimated |-percent rate of decline for 1985-94. 


Non-Federal support for R&D fell from a 7-percent 

average annual real rate of increase over 1980-85 to 
an estimated 3-percent growth rate for the 1985-94 

period. 


As a result of recent R&D trends, the proportion of 
gross domestic product (GDP) spent on R&D 
activities dropped slightly, from 2.8 percent in 1985 to 
an estimated 2.6 percent in 1994. 


U.S./INTERNATIONAL COMPARISONS 


The United States spends more money on R&D 
activities than does any other country; in fact, it 
spends more than Japan, Germany, France, the United 
Kingdom, and Italy combined. In 1992—the latest 
year for which foreign data are available—the U.S. 
spent the same proportion of its GDP on R&D as did 
Japan (2.8 percent) and its ratio of R&D funds to 
GDP was slightly greater than unified Germany’s (2.5 
percent). In comparison, the ratio for France was 
estimated at 2.4 percent and for Italy, 1.4 percent. The 
British R&D/GDP ratio was 2.1 percent in 1992. 


' Nationa! Science Foundation, Federal R&D Funding by Budget 
Function: Fiscal Years 1993-95, NSF 94-319 (Arlington, VA, 1994) 


¢ The nondefense R&D/GDP ratio for the United States 


in 1992 (2.1 percent) was considerably lower than 
those for Germany (2.4 percent) and Japan (2.8 
percent). France and the United Kingdom, which have 
substantial defense R&D efforts, eac’: reported 
nondefense R&D/GDP ratios closer to that of the 
United States—about 1.7 and 1.9 percent, 
respectively. The ratio for Italy was 1.3 percent in 
1992. 


R&D PERFORMANCE BY SECTOR 


¢ Industry is estimated to account for 72 percent of the 


Nation’s 1994 R&D performance total. The estimated 
$124 billion R&D performance by industry represents 
a l-percent increase from 1993 levels, or, in real 
terms, a decline of 1 percent. Most (81 percent and 
growing) of industry’s expected R&D performance 
total will be company funded; Federal funding is 
expected to account for the rest (19 percent). The 
Federal share of industry’s performance total has 
fallen considerably; it was 33 percent of industry total 
in 1987. 


The Federal Government performed an estimated $17 
billion of R&D in 1994. This sum is 4 percent higher 
than 1993 levels, or 2 percent higher after adjusting 
for inflation. Most of the increase is for the intramural 
R&D activities of the National Aeronautics and Space 
Administration (NASA) and the Department of Health 
and Human Services (HHS). In total, Federal agencies 
accounted for 10 percent of the U.S. 1994 R&D 
performance: This performance share has been fairly 
stable over the past 10 years. 


The Nation’s universities and colleges, including 
university administered Federally Funded Research 
and Development Centers (FFRDCs), are estimated to 
have performed 15 percent, or $26 billion, of the total 
U.S. 1994 R&D effort. Estimated performance by 
universities and colleges is $21 billion (a 3-percent 
inflation-adjusted gain from 1993), and that by 
FFRDCs is $5 billion (down 4 percent in real terms). 
Overall, real R&D performance growth during 
1985-94 was stronger for the academic sector than for 
any other sector of the economy. 


R&D PERFORMANCE BY STATE 


¢ Data are available on the State distribution of 1991 


R&D performance by industry, academia, and Federal 
agencies, and the federally funded R&D activities of 
nonprofit institutions. Six States (California, New 
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York, Michigan, New Jersey, Massachusetts, and 
Pennsylvania) accounted for roughly one-half of the 
U.S. total and 10 States (adding Texas, Illinois, Ohio, 
and Maryland) accounted for over two-thirds of the 
national effort. In each of these 10 States, more than 
$5 billion was spent on R&D. 


The 25 States with the smallest in-State R&D 
performance collectively accounted for 7 percent of 
the R&D conducted nationwide in 1991. 


As a percentage of gross state product (GSP), R&D 
performance in New Mexico was largest in 1991 at an 
8.5-percent share. California, which led the Nation in 
terms of total R&D performance, had an R&D/GSP 
ratio of 3.7 percent—seventh highest among the 
States. 


CHARACTER OF R&D WorkK 


e An estimated $100 billion was spent on development 


in 1994. Applied research reached $41 billion, and 
basic research, $31 billion. After adjusting for 
inflation, these figures are unchanged from their levels 
of a year earlier. 
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¢ Asa share of the expected 1994 R&D total, 


development accounts for 58 percent of U.S. 
expenditures, applied research for 24 percent, and 
basic research for 18 percent. 


Since 1985, the share of R&D expended for 
development has declined from 65 percent; that for 
basic research has climbed steadily from its then- 
estimated 13-percent share. 


R&D SCIENTISTS AND ENGINEERS 


e An estimated 960,500 scientists and engineers were 


employed in 1991 on R&D activities in the United 
States. This figure represented an increase of about 4 
percent from the 1989 estimated level of 924,600 and 
was a 20-percent increase over the 1985 figure of 
801,900. Most of the change occurred in the industrial 
sector. In 1991 the Nation spent an average $167,000 
on R&D per each of these R&D scientists and 
engineers. 


There were 437,200 employed doctoral scientists and 
engineers in the United States in 1991. These 
doctorate-holders reported that they were involved in 
R&D activities more than in any other type of work: 
R&D, including the management of R&D projects, 
accounted for 43 percent of their primary work 
activities reported. 


TRENDS IN NATIONAL R&D SUPPORT 


U.S. expenditures on R&D are estimated to have 
reached $173 billion in 1994 (chart 2). This total is a 
2-percent increase over estimated 1993 expenditures— 
$170 billion—and unchanged after adjusting for 
expected inflation.2 The Federal Government provided 
36 percent ($62 billion) of total funds; and non-Federal 


sectors of the economy, i.e., industry, State governments, 
universities and colleges, and other nonprofit institutions, 


provided the remaining 64 percent ($110 billion). The 


? Real growth for 1994 is derived using the Office of 
Management and Budget GDP implicit price deflator estimate of 
2.1 percent. 


level-funding of total R&D in 1994 continues the trend 
of slow growth in real R&D support which began in 
1986. Not since the early seventies has there been a 
period of such protracted low growth in national R&D 


support. 


Starting in 1969 and for nearly a decade, R&D 
growth failed to keep up with either inflation or general 
increases in economic output. In fact, between 1968 and 
1975, real R&D expenditures declined 7 percent as both 
business and Government deemphasized funding for 
research programs. Federal support in particular fell 
considerably during this period (down 21 percent in real 


Chart 2 
National R&D funding by source 
Billions of dollars 
180 
7 | Average annual rate of change : 
160 |. | Year | Total | Federal | Nonted a 
( 1960-68 | 7.8% 6.9% 9.2% y 
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140 -- | 1975-85 | 124% | 11.2% | 13.7% " 
F | 1985-94 4.7% | 20% | 6.7% 1 
| = | 1993-94 | 1.8% | 13% | 21% : 
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terms). Both Federal defense- and nondefense-related 
R&D programs declined (chart 2). 


Following recovery from the 1974 oil embargo and 
the 1975 recession, a significant funding reversal 
occurred. U.S. R&D expenditures more than tripled 
within just 10 years, climbing from $35 billion in 1975 
to $114 billion in 1985. After adjusting for inflation, the 
10-year increase was approximately 67 percent. 


During the first half of this period (1975-80) there 
was considerable growth in Federal R&D funding for 
nondefense activities. Although defense-related R&D 
expenditures rose annually, much of the Federal R&D 
gain was attributable to energy-related R&D (particularly 
nuclear energy development) and to greater support for 
health-related R&D. Non-Federal R&D increases were 
concentrated in industry and resulted largely from greater 
emphasis on energy conservation and improved use of 
fossil fuels. Consequently, energy concerns fostered 
increases in R&D funding by both Federal and non- 
Federal sources. Support for energy R&D rose 140 percent 
in real terms between 1974 and 1979 and accounted for 
one-half of the national increase in real R&D spending. 


Overall, the U.S. constant-dollar investment in total 
R&D grew at an average annual rate of 4 percent during 
1975-80. Although the rate of increase remained rather 
steady through 1982 (4 percent annually), the focus of 
the national R&D effort began to shift heavily toward 
defense-related activities in the early eighties.’ Largely 
as a result of increases in defense R&D, growth in total 
R&D expenditures accelerated to an 8-percent average 
annual rate over 1982-85: not since the space-inspired 
spending bulge in the early sixties had R&D in the 
United States grown so rapidly during any 3-year period. 


This pattern of a generally increasing rate of real R&D 
growth, however, changed abruptly in the mid-eighties. 
From 1985 to 1994, R&D spending slowed to a 1-percent 
annual real rate of increase. Slackening in both Federal 
and non-Federal support contributed to this slowing 
though Federal support is declining at a faster rate. 


TRENDS IN FEDERAL SUPPORT 


As a share of the national R&D total, Federal 
Government support has continued to slip in recent 
years. Long the dominant provider of the Nation’s R&D 
funds, the Federal share first fell below 50 percent in 


3 Industry R&D expenditures on energy and pollu ment 
also slowed in the early eighties. During 1981 and 19% 
expenditures increased at only one-third the rate report« 
previous 4 years. 


1978; between 1980 and 1990, the Federal Guvernment 
consistently provided 47 to 44 percent of all funds spent 
on R&D in the United States. Its share has further 
dropped to an estimated 36 percent in 1994.4 Even with 
its declining share of the national total, Federal R&D 
support grew from $29 billion in 1980 to an estimated 
$62 billion in 1994, or by about 20 percent after 
adjusting for inflation. The real rate of increase was 
particularly strong in the early eighties and accounted for 
most of the gain for the entire decade. From 1980 to 
1985, Federal R&D support grew on average by 6 
percent annually. Support then slowed considerably in 
1986 reflecting the budgetary constraints imposed on all 
Government programs, including those mandated by the 
Balanced Budget and Emergency Deficit Control Act of 
1985 (also known as the Gramm-Rudman-Hollings Act) 
and subsequent legislation (notably the Budget 
Enforcement Act of 1990, which legislated that new 
spending increases be offset with specific spending cuts). 


* The sample design for estimating industry R&D expenditures 
was revised for 1991 and later years. The effect of the change in 
industry’s sample design was to reduce the Federal share of the 
national R&D total to 38 percent in 1991, down from the 41-percent 
share previously published for 1991. See appendix A (and table A-2) 
for more information on these survey changes and their impact on the 
R&D estimates. 


Chart 3 
Federal R&D budget authority, 
by function: 1980—1995 
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NOTE: Data are estimated for 1994 and 1995. 
SOURCE: National Science Foundation/SRS; table B—21 


As a consequence, real Federal R&D support is 
estimated to have declined on average by | percent per 
year over 1985-94. 


Practically all the gain in Federal R&D support 
during the early eighties was due to large increases in 
defense spending. This statement is borne out by data on 
U.S. budget authority (chart 3). For example, defense 
activities of the Department of Defense (DOD) and the 
Department of Energy (DOE) accounted for one-half of 
total Federal R&D budget authorizations in 1980.° By 


1986, such defense-rel?‘ed spending peaked at 69 percent 


of the Federal R&D budget authority. 


Since then, Federal R&D spending priorities have 
shifted as a result of increasing budgetary pressures and 
altered U.S. security concerns in the evolving 
international environment. The defense buildup in the 
early and mid-1980s gave way to a period of moderate 


cuts in the late 1980s, a leveling in the early 1990s, and a 


return to planned moderate cuts in the mid-1990s. 
Annual R&D funding data reflect these Federal policy 


changes. Since 1986, the growth rate in Federal authority 


for civilian-related R&D has been higher than for 
defense-related R&D. Increases for health- and space- 
related R&D are particularly strong, whereas estimated 
R&D expenditures for defense programs declined by 23 
percent—in real terms—during 1987-94. As a result, 


* These percentage share estimates of defense-related R&D 
expenditures are based on Federal budget authorization totals, not on 
data reported by the performers doing the R&D. 


defense-related R&D accounts for an estimated 56 
percent of the 1994 total Federal R&D budget authority. 


R&D is estimated to account for 15 percent of the 
1994 defense-related budget authority and 3 percent of 
all Federal nondefense funds (table 1).° In nondefense 
areas R&D accounted for 60 percent of energy funds; 59 
percent of general science funds, 94 percent of which is 
devoted to the conduct of basic research; 56 percent of 
space funds, with about 27 percent of the R&D funding 
total slated for continued development of the planned 
manned Space Station Freedom; and 9 percent of health 
funds, of which 94 percent is directed toward the 
research programs of the National Institutes of Health. 


For the Nation as a whole, defense R&D climbed 
from 24 percent of the total R&D effort in 1980 to 31 
percent in 1987. In 1994 defense R&D is estimated to 
have dropped to a 20-percent share of total (chart 4). 
These shares by national objective represent a 
distribution of performer-reported R&D data. They are 


°NSF, Federal R&D Funding by Budget Function: Fiscal Years 
1993-95, NSF 94-319, (Arlington, VA, 1994). These data reflect 
estimates contained in the administration's 1995 Federal budget 
proposal. 


Table 1. 
Budget authority for R&D as a percentage of 
total Federal budget authority, by function: 1994 


(Dollars in millions) 


Budget Function total total % share 
ID ccnnesensnnceecescenes coceoeneneunentt 68,311 1,504,701 45 
i rcnenssnsennesssremevsscesesenseentan 68,311 1,219,782 56 
National defense .................ccccccceeees 38,020 260,918 146 
Nondefense (on-budget)................... 30,291 958,864 3.2 
indi gunpaenenmeemenenneents 10,936 116,075 9.4 
Space research and technology ....... 7,212 12,915 55.8 
SERED cocensetuneensensanneseccesesnsccesnnseneenee 2,854 4,741 60.2 
General SCIOENCE ...............cccececeeeeeeees 2,717 4,600 59.1 
Natural resources and environment 1,992 22,163 9.0 
, 1,892 36,918 49 
ee ncererececssenemscssosenecnmsesennenets 1,188 16,087 7.4 
eee 1500 743,365 02 


NOTES: Data are derived from the administration's 1995 budget proposa/. On-budget 
totals are for all Federal Government transactions except those of the social security trust 
funds (Federal Oid-Age and Survivors insurance and Federal Disability Insurance Trust 
Funds) and the Postal Service 


SOURCES: National Science FoundatiovSRS, and Office of Management and Budget 


Chart 4 
R&D spending by national objective 


and source 
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distinct from the budget authority shares, reported above, 
that are based on the various functional categories that 
comprise the Federal budget. (See appendix A). Between 
1980 and 1994 space-related R&D support has annually 
accounted for 3 to 5 percent of the national R&D total. 
In spite of the recent expansion in Federal R&D support 
for nondefense-nonspace programs, such support 
accounted for just 11 percent of the estimated U.S. 1994 
R&D total, compared with its 18-percent share in 1980 
and its 12-percent share in 1986. 


TRENDS IN NON-FEDERAL SUPPORT 


Concurrent with gains in Federal R&D spending, 
R&D support from non-Federal sources also increased 
substantially in the first half of the eighties—up on 
average by 7 percent per year after inflation between 
1980 and 1985. Between 1985 and 1994, non-Federal 
real R&D support slowed considerably—to an average 
annual rate of 3 percent. 


Most non-Federal R&D support is provided by 
industry. Of the estimated 1994 non-Federal total ($110 
billion), 93 percent ($102 billion) was company funded. 
Indeed, industry’s share of the national R&D funding total 
first surpassed that of the Federal Government in 1980 and 


has remained at 50 percent and higher ever since. From 
1980 to 1985 industrial support for R&D increased at a 7- 
percent average annual inflation-adjusted rate. This growth 
was maintained through both the mild 1980 recession and 
the more severe 1982 recession (chart 5). Key factors 
behind increases in industrial R&D included a growing 
concern with international competition, especially in high- 
technology industries; the increasing technological 


sophistication of products, processes, and services; and 
general growth in defense-related industries such as 


electronics, aircraft, and missiles. 


Between 1985 and 1994, growth in R&D support from 
industry declined dramatically, averaging only 3 percent 
per year in real terms. Individual industries show very 
different trends in their R&D expenditures, and the factors 
influencing R&D budget decisions vary across industries. 


Companies in the communications equipment, 
primary metals, and stone, clay, and glass industries have 
experienced the greatest slowing in R&D support since 
the mid-1980s, actually falling in several years (even 
before adjusting for inflation) during this period. R&D 
funding growth has been strongest from the chemicals 
and the drugs and medicine industries, as well as from 
companies classified in the nonmanufacturing sector 
(table B-27). 


Chart 5 


Annual changes in national R&D spending, by source of funds: 1980—94 


(based on constant 1987 dollars) 
12 Percent change from previous year 
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As a result of a new sample design for the underlying Survey of industnai Research and Development. data for the years 1968-92 have been revised. (See appendix A) 


SOURCE: National Science Foundation/SRS; table B-3 
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In contrast to the sluggishness in industrial R&D 
support, strong support from other non-Federal sectors— 
universities, State and local governments, and other 
nonprofit institutions—has continued in the late 1980s 
and early 1990s (chart 5). Between 1980 and 1985 the 
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average annual rate of real R&D support from these 
sectors was 5 percent. Such non-Federal nonindustrial 
R&D expenditures increased at a 6-percent real annual 
rate between 1985 and 1994. Most of these R&D dollars 
are used for research within the academic sector. 
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MEASURES AND COMPARISONS OF 


NATIONAL RESOURCES FOR R&D 


This section examines two indicators of R&D 
spending: (1) the ratio of total R&D expenditures to GDP 
and (2) the ratio of Federal funds expended for R&D to 
total Federal funds. Also presented is a comparison of U.S. 
R&D resources with those of other countries. These 
measures and comparisons show that, as a result of the 
overall recent leveling trend from strong growth in the 
early eighties, the U.S. commitment to R&D seems to have 
plateaued during the past decade. Relative to the increases 
of its major international competitors, the U.S. R&D effort 
has eroded slightly, although many of these countries are 
also now experiencing a slowing in their R&D effort. 


U.S. R&D/GDP Ratio 


The ratio of R&D expenditures to GDP may be used 


as a measure of the Nation’s commitment to R&D. In 
1994 total U.S. support for R&D is estimated to have 
reached $173 billion. This sum equals 2.6 percent of an 
estimated $6.74 trillion GDP, slightly lower than the 
estimated 1993 ratio (table B-15). 


A review of the U.S. R&D/GDP ratio over time 
shows a peak of 2.9 percent in 1964 with a gradual 
decline to 2.2 percent in 1978. This drop largely reflected 
Federal cutbacks in defense and space R&D programs, 
although gains in energy R&D activities between 1975 
and 1979 resulted in a relative stabilization of the ratio at 
around 2.2 percent. Over the entire 1965-78 period the 
annual percentage increase in real R&D was less than the 
annual percentage increase in real GDP. In years that real 
R&D spending decreased, real GDP also fell, but at a 
lower rate (chart 6). 


Chart 6 


(based on constant 1987 dollars) 
Percent change from previous year 
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From 1979 to 1985 the R&D/GDP ratio increased 
steadily from 2.2 to 2.8 percent. This increase was as 
much due to a slowdown in GDP growth as to increased 
spending on R&D activities. For example, the 1980 and 
1982 recessions resulted in a slight decline in real GDP- 
there was no corresponding reduction in R&D spending. 
In contrast, during previous recessions changes in 
support for R&D tended to parallel—and even exceed— 
the adverse movements of the broader economic 
measures. Since 1985 the R&D/GDP ratio has trended 
slightly downwards as a result of declining growth in 
Federal RAD expenditures and slow-to-declining growth 
in non-Federal R&D expenditures.” 


U.S. FEDERAL R&D FuNDs/ 
TOTAL BUDGET RATIO 


One way to gauge the Government's priority for 
R&D is to compare Federal outlays for R&D with 
Federal outlays for all purposes. In 1994 total Federal 


” See appendix A for summary statistics detailing the effects on 
the U.S. R&D/GDP ratios from recent changes in the NSF survey of 
industry R&D performance. 


Chart 7 
Ratio of Federal R&D outiays to total 


budget outlays: 1970-94 


2- 


, 


i?) a-eSeeEewe Se Se Se Ce CUS CULeTCU TCU UCL TCL STU VU SV Ch SET CLV CU VUhUL SET hLS hS UL 
1970 1975 1980 1985 1990 1994 
NOTES Exctudes off-oudget oullays wfwch are mostly for somal secunty 
programs Oata are estrnated for '994 


SOURCES Natonai Scence FoundasonSRS Department of Commerce 
ard Office of Management and Budget 


14 


outlays (for on-budget programs only) are estimated at 
$1.22 million.* An estimated 5.7 percent ($68.1 billion) 
of total outlays is for R&D (chart 7). 


From 1970 to 1983, R&D outlays as a percentage of 
total outlays declined steadily, dropping from 9.0 to 5.5 
percent. The rate of decline was most rapid in the early 
seventies and slowed considerably from 1975 on. 
Throughout most of the 1970-83 period. the ratio of 
R&D to total outlays for the Department of Defense 
hovered between 10 and 11 percent. This ratio contrasts 
with the falling share of R&D in the non-DOD part of 
the budget (even after excluding outlays for interest 
payments). from 10.7 percent in 1970 to 4.3 percent in 
1°83. This declining share was not confined to one or 
two agencies but was a result of both slow growth in 
most non-DOD agencies’ R&D outlays and a relatively 
rapid expansion in the non-R&D component of the 
Federal budget for civilian agencies. 


After 1983 the overall Federal R&D outlay ratio first 
moved up and then back down: The ratio peaked at 6.4 
percent in each year of the 1987-89 period before 
settling back to 5.7 percent in 1994. Most of the initial 
ratio increases were due to a large increase in the DOD 
R&D outlay ratio. This increase was not offset by the 
declining non-DOD ratio—as had been the case in the 
1970s—or by the growing share of the Federal budget 
for interest payments.’ During the past couple of years. 
however, the declining R&D outlay ratio has stemmed 
largely from a decrease in the R&D share of the non- 


DOD component of the budget. 


INTERNATIONAL COMPARISONS 


The R&D/GDP ratio discussed above can be used to 
determine the relative emphasis placed on R&D activities 
by the United States and other countries. Another useful 
measure is to compare the number of R&D scientists and 
engineers in a country with its total labor force. Use of 
these ratios bypasses many of the problems in 
interpretation caused by inflation, exchange-rate 
fluctuations, different unit costs, and variations in the 


* Almost all off-budget receipts and disbursements are for social 
security programs (the Federal Oid-Age and Survivors Insurance and 
the Federal Disability Insurance trust funds) which are excluded from 
the budget totals by the Balanced Budget and Emergency Deficit 
Control Act of 1985. Off-budget outlays for FY 1994, as provided in 
the President's 1995 budget proposal. are estimated at $281 billion. 
See Office of Management and Budget. The Budget of the United 
States Government, Fiscal Year 1995 (Washington. DC: GPO, 1994). 

* As a percentage of total Federal on-budget outlays. interest 
payments on the national debt rose from 13.8 percent in 1983 to 19.4 
percent in 1989. In 1994 the estimated share of on-budget outlays for 


interest payments was |9.3 percent. 


volume of research efforts. Caution must nonetheless be 
exercised in making even these international 
comparisons, because each country compiles its R&D 
and personne! data somewhat differently. 


R&D/GDP Ratios 


The United States spends more money on R&D 
activities than does any other country; in fact. it spends 
more than Japan. Germany. France. the United Kingdom. 
and Italy combined."” In 1992—the latest year for which 
foreign data are available—ihe U.S. spent the same 
proportion of its GDP on R&D as Japan (2.8 percent) 
and its ratio of R&D funds te GDP was slightly greater 
than Unified Germany (2.5 percent). In comparison. the 


For example. the United States spent $138 billion on RAD in 
1992 (constant 1987 dollars). Comparable R&D expenditures—based 
on purchasing power panty exchange rates—were $57 billion for 
Japan. $30 billion for Germany. $21 billion for France. $17 billion for 
the United Kingdom. and $12 billion for Italy. For related 
international data. see NSF. International Science and Technology 
Update: 199! NSF 91-309 (Washington. DC. 1991). and Nanonal 
Science Board. Science & Engineering Indicators-!993. NSB 93-| 
(Washington. DC: GPO. 1993). Germany's data for 1991 and later 
years include activity within the former East Germany. 


ratio for France was estimated at 2.4 percent and for Italy 
at 1.4 percent. The British R&D/GDP ratio was 2.! 
percent in 1992. 


During the early to mid- 1960s, the United States 
ranked highest among these countries in terms of both 
R&D expenditures and R&D/GDP ratios (almost 3 
percent). After 1964. however. the US. ratio began to 
decline. as Federal R&D spending for defense and space 
was cut back while the U.S. GDP continued to increase. 
At the same ume the ratios in other countnes—notably 
(West) Germany and Japan—slowly increased. These 
divergent trends continued until the late seventies, at 
which point the U.S. ratio had dropped to 2.2 percent and 
was about equal to those in (West) Germany, the United 
Kingdom. and Japan (chart 8). 


ratios in all countnies were again increasing. and by 1985 
had reached 2.8 percent in the United States. 2.7 percent 
in (West) Germany. and 2.6 percent in Japan. France and 
the United Kingdom reported 2.3-percent R&D/GDP 
ratios. Since 1985 the R&D/GDP ratios each of these 
industnalized countnes have fluctuated within a narrow 
range. Japan's ratio peaked at 2.9 percent in 1990 and 
then dipped back to 2.8 percent in 1992. R&D in 


Chart 8 
R&D expenditures as a percentage of GDP, by country 
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Germany also reached 2.9 percent of GDP (i: 1989) but 
has since declined to 2.5 percent. a result—in large 
part—of the inclusion of data for the former East 
Germany in its official statistics. The R& D/GDP ratio for 
France first rose and has since held level at 2.4 percent. 
whereas the Bntish ratio has declined slightly—to 2. | 
percent. As reported earlier. the U.S. ratio has wended 
generaily downwards since 1985 as a result of declining 
defense R&D support. 


If defense activities are excluded from the R&D 
figures. the United States lags the two other leading 
R&D-performing countries in R&D spending as a 
portion of GDP. The nondefense R&D/GDP ratio for the 
United States in 1992 (2.1 percent) was considerably 
eee ee ee 

(2.8 percent) (chart 8). About 75 percent of the U.S. 
R&D effort was devoted to nondefense activities. as 
compared with more than 95 percent in these two 
countries. France and the United Kingdom. which have 
substantial defense R&D efforts. each reported 
nondefense R&D/GDP ratios closer to that of the United 
States—about |.7 and 1.9 percent. respectively. The ratio 
for Italy was |.3 percent in 1992. 


R&D SCIENTISTS AND 
ENGINEERS/LABOR FORCE RATIOS 


Comparing the number of scientists and engineers 
employed in full-trme-equivalent (FTE) R&D jobs with 
the total labor force results in a ratio higher in the United 
States than in the other industnalized market economies. 
There were about 76 FTE R&D scientists and engineers 
(S&Es) per 10,000 in the U.S. labor force in 1991 (chart 
9). This ratio increased annually from a level of 55 per 
10,000 in 1976 to its estumated current level. 


Ratios in the United Kingdom. Japan. Germany. 
France, and Italy also have been increasing annually 
since the mid-1970s. However. those for the United 
Kingdom and Italy apparently peaked in the late eighties 
while the share of these highly trained workers in the 
total labor forces of Japan and France continued to 

increase. (Data for years later than 1989 are unavailable 


Chart 3 
Scientists and engineers engaged in R&D 
per 10,000 labor force, by country: 1960-32 
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for Germany.) The rate of growth in Japan has been 
especially rapid. The Japanese ratio increased from 50 
R&D S&Es per 10,000 workers in 1979 to 76 per 10,000 
in 1991.'' By comparison. there were 31 FTE R&D 


scientists and engineers per 10,000 in Italy: 45 per 
10,000 in the United Kingdom: 53 per 10.000 in France: 
and 59 per 10,000 in (West) Germany (in 1989). 


'' Japanese and US. surveys on the number of scientists and 
engineers engaged in RAD are not stnctly comparable. Estimates for 
most of the U.S. data are adjusted to estimate full-time equivalence: 
Japanese surveys. on the other hand. ask for the total number of S&Es 
engaged in R&D regardless of the amount of ume devoted to RAD. 
Japanese data on S&Es exclude those engaged in RAD in the social 
sciences and humanities. The US. data exclude such personne! 
from the industry sector alone. The hrstoncal senes for these US. 
personne! data was revised in this Vational Patterns. Data for 1985 
and later vears are not directly comparable with the data for |984 and 
earlier years. See appendix A for a review of these changes. 
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The sectoral shares of U.S. K&D performance have 
shifted slightly during the past decade. In 1980. industry 
perfonned 71 percent of the Nation’s R&D: the academic 
sector—including FFRDCs administered by 
universities—accounted for 13 percent: the Federal 
Government. 12 percent: and the nonprofit sector, 3 
percent. As industry's defense-related R&D efforts 
accelerated in the early eighties, its share of the 
performance total rose to a 1985 peak of 74 percent. 
Concurrently, academic R&D performance slipped 
slightly, to 12 percent of the U.S. total. and the Federal 
share dropped to 11 percent. The nonprofit R&D share 
reinained at 3 percent in 1985. 


Growth in academic R&D performance has since 
outpaced that of the other seciors. From 1985 to 1994 
real R&D performance growth by universities and 
colleges (excluding FFRDCs) is estimated at a 5-percent 
annual rate, compared with an estimated average annual 
real growth of | percent for industry. Federal intramural 
performance during this period is virtually unchanged: 
and the estimated increase in real R&D performance by 
the nonprofit sector is 3 percent per year. As a result of 
these divergent R&D performance trends. industry ts 
expected to account for 72 percent of the national R&D 
performance total in 1994. Academia’s share (including 
FFRDCs) should climb to 15 percent: the Federal 
Government's share ts estiraaied at 10 percent: and the 
nonprofit sector is expected to account for 3 percent of 
U.S. R&D performance (table 2). 


INDUSTRY 


R&D performance by industry—including $2 bilhon 
performed in FFRDCs administered by industnal firms— 
is estimated to have reached $124 billion in 1994. This 
total is a |-percent increase over the estimated 1993 
performance of R&D is expected to decline | percent in 
1994 (chart 10). 
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NATIONAL R&D PERFORMANCE PATTERNS—BY SECTOR 


For all industnes combined. non-Federal—pnniarily 
company—financing of industmnal RAD performance 
increased 2 percent in 1994 and is unchanged after 
adjusting for inflanon. Overall. compamies funded about 
81 percent ($100 billion) of their RAD performance. 
with the Federal Government funding the rest ($24 
billion. or 19 percent of total). Federal funds for 
industnal R&D activities are expected to be down 2 
percent in inflanon-adjusted terms. As recently as |987 
the Federal funding share cf industry's performance total 
was 33 percent. however. the Federal share of industry's 
performance has been steadily declining since its peak of 
59 percent reached in 1959. 


Individual industnes show very different R&D 
performance trends and shares of the industry RAD total 
since the early erghties. RAD performance in aerospace 
firms has been the most volatile. msing from 2! percent 
of the industry performance total in 1980 to 26 percent in 
1985 and then down to 13 percent of the 1992 R&D total 
(table 3). Not comeidentally. these movements paralle! 
shifts in Federal defense-related support during the 
period. Overall. the greatest rates of RAD performance 
growth in 1980—92 occurred in chemicals, drugs w:. 
medicines. screntific instruments. and nonmanufactunng 
industnes. In this latter catch-all category. the RAD 
activity ts concentrated in nonmanufactunng firms whose 
pmmary activity involves communications services and 
computer-related and engineenng services. 


A new sample was selected in 1992 for the 
underlying industry RAD survey. the first since 1987. As 
a result. data for 1991 and 1992 reflect more recent 
information about the distmbunon of RAD expenditures 
across industry groups. the RAD performance of smaller 
firms, and the RAD performance of firms classified in 
the nonmanufacturnng sector. Shifts in share of RAD 
reported for 1992 in table 3 reflect the revised 
information obtained using this new sample. (See 
appendix A for a more complete discussion of the sample 
selection. ) 
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Table 2. 

intersectoral transfers of funds used for performance of research and development, basic 

research, applied research, and development: 1994 (estimated) 

(in millions of dollars) 

Universities J&C Other Percentage 

Source of funds Government Industry’ colleges FFRDCs institutions’ Total sources 

Research and development 
Federal Government..... 17,200 24,000 12,200 5,100 3,700 62,200 36.0% 
Sales oa 99,800 1,450 _ 800 102,050 59.1 

Universities and colleges.................... _ _ 5,300 _ _— 5,300 3.1 

Other nonprofit institutions................. _ — 1,550 _ 1,450 3,000 1.7 

A EEE ap 17,200 123,800 20,560 5,100 5,950 172,550 100.0 

Percentage distribution, performers... 10.0% 71.7% 11.9% 3.0% 3.4% 100.0% 

Basic research 

Federal Government.......................... 2,700 2,700 8,650 2,900 1,200 18,150 58.3% 

Er _ 7,000 850 _ 370 8,220 26.4 

Universities and colieges.................... _ _ 3,250 _ _ 3,250 10.4 

Other nonprofit institutions................. = _ 950 _— 580 1,530 4.9 

een 2,700 9,700 13,700 2,900 2,150 31,150 100.0 

Percentage distribution, performers... 8.7% 31.1% 44.0% 9.3% 6.9% 100.0% 

Applied research 

Federal Government.......................... 4,900 5,200 2,500 820 1,050 14,470 35.3% 

cen — 23,100 490 — 290 23,880 58.2 

Universities and colleges................... — _— 1,680 _ _ 1,680 4.1 

Other nonprofit institutions................. _ _ 490 _ 520 1,010 2.5 

Ti isthibianstienieeidnatitnnsitntanenrememanmmnnes 4,900 28,300 5,160 820 1,860 41,040 100.0 

Percentage distribution, performers... 11.9% 69.0% 12.6% 2.0% 4.5% 100.0% 

Development 

Federal Government....................:00- 9,600 16,100 1,050 1,380 1,450 29,580 29.5% 

Industry ‘talline _ 69,700 110 _ 140 69,950 69.7 

Universities and colleges.................... _— _ 370 _ _ 370 0.4 

Other nonprofit institutions................. - = 110 _ 350 460 0.5 

ee atetetetvetsesemncnsereineseenenecersseeneenee 9,600 85,800 1,640 1,380 1,940 100,360 100.0 

Percentage distribution, performers... 9.6% 85.5% 1.6% 1.4% 1.9% 100.0% 

' Expenditures for FFRDCs administered by both industry and nonprofit institutions are included in the totals of their respective sectors. They are estimated to account for less than 2 percent and 
15 percent, respectively, of the industry and nonprofit institutions performance totals. FFRDCs are organizations exclusively or substantially financed by the Federal Government to meet a 
particular requirement or to provide major facilities for research and training purposes. 

? FFRDCs administrered by individual universities and colleges and by university consortia. 

KEY: FFRDC = Federally funded research and development center 

NOTES: Data are estimated. 

State and local government funds are inciuded in industry funds reported to industry performers and in university and college funds reported to university and college performers. 

SOURCE: National Science Foundatio”SRS 
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Chart 10 
Changes in national R&D spending, 


by performer 


(based on constant 1987 dollars) 
15 Percent change from previous year 


10 + 


-10 L 4 i i i i ai. i = 


1980 1982 1984 1986 1988 1990 1992 1994 
10 Percent change from previous year 


-2 aft - iL 


1980 1982 1984 1986 1988 1990 1992 1994 
10 Percent change from previous year 


2 A r i 4 1 4 4 ‘ ). 4 + 1 iL 4 
1980 1982 1984 1986 1988 1990 1992 1994 
NOTES: Data are estimated for 1993 and 1994. 

As a result of a new sample design for the undertying Survey of industrial 
Research and Development, data for the years 1988-92 have been revised. 
(See appendix A.) 

SOURCE: National Science Foundation/SRS; table B-4 


Given the new sample, the share gains for specific 
nonmanufacturing industries are the most difficult to 
determine though there is little doubt that R&D 
performance within this broad industrial group has 
increased considerably since 1980. Fully 80 percent of 
the increase in total industrial R&D resulting from the 
new sample was reported for firms classified in the 
nonmanufacturing sector. These changes served to 
increase the nonmanufacturing 1991 total from about $10 
billion previously reported to $21 billion. An additional 
$7 billion of R&D also was reclassified from 
manufacturing categories to nonmanufacturing. Although 
some of this data shifting stemmed directly from the 
selection of a new sample, a significant amount is 
believed to accurately reflect changes in the output mix 
of firms formerly classified in manufacturing industries. 
Even if a new sample had not been selected, the share of 
industry’s R&D performance total attributed to the 
nonmanufacturing sector would have risen from about 4 
percent in 1980 to an estimated 10 to 16 percent in 1992. 


Federal financing for specific industries varied 
considerably. The Federal Government provided $25 
billion for all industry R&D performance in 1992, the 
most recent year for which detailed industry-specific data 
are available by all sources of funds. Aerospace 
companies received 40 percent of all Government funds 
provided to industry. Consequently, 61 percent of the 


Table 3. 
Total industrial R&D performance, by 
industry: 1980, 1985, 1990, and 1992 


Industry 1980 1985 1990 1992 
Total (dollars in billions).............. $44.5 $84.2 $109.7 $121.3 
—- Distribution by industry — 

Drugs and medicines (283) ........ 4% 4% 5% 7% 
Industrial and other chemicals 

(28, excluding 283)................... 6 6 7 6 
Petroleum refining and 

extraction (13, 29) 0.0... 4 3 2 2 
Other machinery, including 

computers (35) ..............:cce 13 13 13 13 
Electrical equipment (36)............ 21 17 12 11 


Aircraft and missiles (372, 376).. 21 26 19 13 
Other transportation 


(37, excluding 372, 376).......... 12 9 10 9 
Professional and scientific 

instruments (38) ...............00. 7 6 6 8 
Other manufacturing industries 9 7 7 6 
Nonmanufacturing industries...... 4 8 19 25 


NOTES: Numbers in parentheses are SIC codes. 

As a result of changes in the undertying survey design, data for 1990 and 1992 may not 
be directly comparabie with those for earlier years. 

(See accompanying text and appendix A.) 


SOURCE: National Science Foundation/SRS, table 8-26 
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aerospace industry’s R&D dollars came from Federal 
sources and only about two-fifths came from companies’ 
own funds (chart 11). In comparison, the electrical 
equipment industry financed 72 percent of its R&D from 
company funds; the machinery industry funded 93 
percent; and chemical companies—including 
pharmaceutical firms—funded 98 percent of their R&D. 


FEDERAL GOVERNMENT 


The Federal Government performed an estimated 
$17 billion of the 1994 U.S. R&D total. This figure is a 
4-percent increase from estimated 1993 levels, or about 2 
percent higher after adjusting for inflation. Federal 
agencies accounted for 10 percent of the estimated 
national R&D performance effort, continuing the very 
gradual decline that began in the mid-1970s. 


Until 1980 the Federal Government had been the 
second-largest R&D performer in the Nation. Its share of 
the national R&D performance total, however, fell from 
16 percent in 1970 to 12 percent in 1980. This reduction 
was due primarily to cutbacks in space R&D programs: 
NASA funds for intramural R&D performance decreased 


Chart 11 
industrial R&D performance, 
by industry and source of funds: 1992 
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SOURCE: National Science Foundation/SRS; tables B-26, B-27, and B-28 


by more than one-half in real terms during this period. 
As a result, in 1980 the academic sector—including 
associated FFRDCs—surpassed the Federal Government 
in share of national R&D performance. 


Only three agencies had estimated intramural R&D 
expenditures that in 1994 exceeded $1.0 billion, 
including costs associated with planning and 
administering extramural R&D programs.'? These three 
agencies account for 80 percent of intramural R&D 
performed by all Federal agencies. Intramural R&D 
performance by DOD is estimated to have decreased by 
an inflation-adjusted | percentage point to $8.8 billion. 
NASA's intramural real R&D is estimated to have 
increased 11 percent, to $2.6 billion, and that by the 
Department of Health and Human Services (HHS)— 
mostly by the National Institutes of Health—trose by 
about 6 percent, to $2.2 billion. All other Federal 
agencies spent an estimated $3.6 billion on intramural 
R&D—40 percent of which came from the Departments 
of Agriculture and the Interior. 


UNIVERSITIES AND COLLEGES 


Universities and colleges (excluding academically 
administered FFRDCs) accounted for an estimated 12 
percent ($21 billion) of the 1994 national R&D 
performance effort. This total represents a 3-percent 
increase from 1993 levels, or |-percent inflation-adjusted 
growth. 


Unlike the industry and Federal sectors, overall R&D 
performance by the academic sector increased rapidly 
throughout the mid-1980s and conitinucd to grow, though 
less rapidly, into the early 1990s (chart 10).'* From 1980 
to 1985 real growth averaged somewhat under 4 percent 
annually. Whereas real increases in the R&D 
performance of other sectors slowed considerably after 
1985, that of universities and colleges increased to more 
than an estimated 5-percent average annual rate over the 
1985-94 period. 


'2 Estimates are for FY 1994 Federal intramural obligations as 
reflected in the administration’s 1994 budget proposal (see appendix 
A) and cover costs associated with planning and administering 
intramural and extramural R&D programs by Federal personnel as 
well as actual intramural R&D performance. See NSF, Federal Funds 
for Research and Development: Fiscal Years 1992, 1993, and 1994, 
vol. 42, Detailed Statistical Tables, NSF 94-328 (Arlington, VA, 
1994). 

'3 R&D data are for separately budgeted expenditures only. 
Consequently, they exclude that portion of salaries for research time 
or other research expenses financed by funds not specifically 
earmarked for R&D from State and local governments and other non- 
Federal sources, including endowments. 


— a ba ai 


Chart 12 
Source of funds for university and college 
R&D performance: 1970-92 
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SOURCE: National Science Foundation/SRS; tables B-2 and B-34 


The Federal Government provides the major—albeit 
declining—share of the R&D funds used by universities 
and colleges. In the early 1980s Federal funds accounted 
for two-thirds of the academic total. By 1991, however, 
this share had dropped to a low of 58 percent and has 
risen slightly to an estimated 60 percent in 1994. 
Consequently, much of the recent growth in academic 
R&D performance is attributable to increased funding 
from non-Federal sources, the industrial sector in 
particular (chart 12). 


Between 1985 and 1994 total R&D performance by 
universities and colleges—exclusive of FFRDCs— 
increased an estimated 59 percent in real terms. Federally 
financed academic R&D ($12.2 billion in 1994) was up 
51 percent, and university and college R&D performance 
using non-Federal funds ($8.3 billion) grew by 72 
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percent. The links between academic institutions and 
industry expanded considerably. Industry’s academic 
R&D funding increased by 95 percent in real terms from 
1985 to 1994, although it accounts for just 7 percent 
($1.5 billion) of academia’s 1994 R&D total. 
Universities’ own institutional funds—the largest non- 
Federal source—are 70 percent higher in real terms and 
accounted for 18 percent ($3.7 billion) of their separately 
budgeted 1994 R&D expenditure total. Real R&D funds 
from State and local governments increased by 65 
percent over this 9-year period and constitute 8 percent 
($1.7 billion) of universities’ 1994 R&D total. 


ACADEMICALLY ADMINISTERED 
FFRDCs 


R&D performance in 1994 by university- 
administered FFRDCs is estimated at $5.1 billion, or 
about 3 percent of the national R&D effort. These 
FFRDCs account for one-fifth of total estimated 1994 
academic (universities and colleges plus academically 
administered FFRDCs) R&D performance. Academic 
R&D accounted for an estimated $26 billion, or 15 
percent of the Nation’s 1994 R&D performance. 


By field, engineering accounted for about 34 percent 
of the university FFRDC funding total, and physical 
science R&D was 38 percent. Within universities and 
colleges, engineering and the physical sciences 
accounted for 16 and 11 percent, respectively, of R&D 
performance. Life sciences accounted for 54 percent of 
universities’ R&D total but a considerably smaller share 
(4 percent) of the university FFRDC R&D (tables B-34 
and B-36). 


From 1974 to 1980 academically administered 
FFRDCs increased their R&D performance by almost 60 
percent in real terms. This increase largely mirrored the 
Federal emphasis on energy programs. Since 1980 the 
Federal shift from energy to defense has resulted in much 
slower growth in FFRDC R&D performance—a 28- 
percent gain in real terms, or about one-half the growth 
in more than twice the time. Indeed, after adjusting for 
inflation, estimated FFRDC R&D performance has been 
virtually level since the mid- 1980s. 
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NATIONAL R&D PERFORMANCE PATTERNS—BY STATE 


The latest data available on the State distribution of 
R&D expenditures are for 1991.'* These data cover R&D 
performance by industry, academia, and Federal 
agencies, and the federally funded R&D activities of 
nonprofit institutions. > 


The State distribution of R&D performance is highly 
concentrated (chart 13). Of the total U.S. R&D dollars 


'4 Although annual data are available on the location of R&D 
performance by the academic and Federal sectors, NSF conducts 
surveys on the State distribution of industrial R&D performance only 
in odd-numbered years. At this writing, the 1993 industry R&D 
survey data have not been processed, making 1991 the most recent 
year for which the State-specific R&D totals can be reported. 

'S R&D performance data include that conducted by FFRDCs in 
each sector of the economy. For a more detailed description of these 
data, as well as comparisons of 1985 R&D expenditures with other 
economic measures (for example, population and gross state product), 
see NSF, Geographic Patterns: R&D in the United States, NSF 89- 
317 (Washington, DC, 1989). 


spent and allocated by State in 1991 ($139 billion), more 
than one-half was spent in six States (California, New 
York, Michigan, New Jersey, Massachusetts, and Penn- 
sylvania).'* Moreover, about 70 percent of the national 
R&D effort was performed in 10 States—the preceding 6 
together with Texas, Illinois, Ohio, and Maryland. Per- 
formance in California alone reached $28 billion. R&D 
expenditures ranged between $5 billion and $11 billion 
in each of the other nine leading States. R&D 
performance in each of the next 15 States totaled more 
than $1 billion; when combined with the first 10 States, 


'© Unless otherwise noted, these percentage distributions are 
based only on expenditures that could be distributed among the States. 
Excluded from the $160 billion 1991 national total are $2 billion of 
R&D performed in Washington, DC, and an undistributed component 
of $19 billion, which primarily resulted from a change in the sampling 
design used for collecting industry’s R&D performance (table B-17). 
See the technical notes for information on this change. 


Chart 13 
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they collectively accounted for 93 percent of the Nation’s 
State-distributed R&D in 1991. 


Each of the 10 States that ranked highest in terms of 
1991 R&D performance was also among the top 10 in 
1975, although the order of their ranking has shifted 
somewhat. The largest three (California, New York, and 
Michigan) were unchanged from 1975. Pennsylvania was 
ranked fourth in 1975 but sixth in 1991. The ranking for 
Texas moved most during this period, increasing from 
10th to 7th. 


Not coincidentally, most of the States that are 
national leaders in total R&D performance are also 
leading R&D performers in one or more economic 
sectors (table 4). For example, of the 10 States that led in 
total 1991 R&D performance— 


¢ Nine of the ten also ranked among the top 10 
industrial performers, which, absent Maryland, 


* Nine of the ten also ranked among the top 10 
academic performers, which, absent New Jersey, 
included North Carolina; and 


e Seven of the ten also ranked among the top 10 Federal 
performers, with New York, Michigan, and Illinois 
being absent. 


These State rankings are somewhat different when 
the R&D expenditures are normalized by size of State. 
Just as the ratio of R&D expenditures to GDP is used to 
gauge a country’s commitment to R&D, the ratio of in- 
State R&D performance to gross state product (GSP) 
can be used to measure the R&D intensity of a State’s 
economy. For example, the largest R&D/GSP ratio was 
achieved in New Mexico (8.5 percent) even though the 
State ranked 14th, in terms of total R&D performance. 
The high research intensity of New Mexico’s economy 
stemmed primarily from the considerable Federal support 
provided to the several FFRDCs in the State. On the 


included Washington State; other hand, California and New York led the Nation in 
terms of total R&D performance but were 7th and 14th, 
respectively, in terms of their R&D/GSP ratios. 
Table 4. 


of gross state product: 1991 


States leading in R&D performance by sector and R&D as a percentage 


Largest 10 performers (ranked by size of R&D in sector) R&D intensity of State economy 

Total R&D ' Universities Federal GSP 

Rank (in millions) Total Industry & colleges ? Government? —_ Largest 10‘ R&D/GSP (in billions) 
1 $28,337 Calitorna California California Maryland New Mexico 8.5 $30.3 
2 10,363 New York New York New York California Massachusetts 5.5 156.1 
3 8,851 Michigan Michigan Texas Virginia Maryiand 5.2 111.9 
4 8,768 New Jersey New versey Maryland Alabama Michigan 47 189.4 
5 8,561 Massachusetts Massachusetts Massachusetts Ohio Delaware 4349 21.3 
6 7,621 Pennsytvania Pennsytvania Pennsyivana Florida New Jersey 41 212.8 
7 6,635 Texas Iliinots Itinots New Jersey Calttorma 3.7 763.6 
8 6,417 Iinois Texas Michigan Texas Washington 3.3 119.0 
9 5,975 Ohio Ohio Ohio New Mexico Colorado 3.2-4.3 76.9 
10 5,864 Maryland Washington North Carolina Pennsytvania Pennsytvania 3.0 254.5 


' includes in-state R&D performance of industry. unversites. associated ieceraily funded research and development centers (FFROCs) and Federal agencies and "he federally tunded RAD 
performance of nonprofit institutions. 

? Exctudes R&D activites of unrversity-adrurustered FFRDCs located within these states. 

* Exctudes R&D activhes of all FFROCs located withun these states 


“The amount of R&D performed in idaho is unknown because R&D performance data for industry are unavadabie for 1991 Based on data from prewous years. idahos 1991 R&D/GSP rato 
may be as ugh as 5. 6% FR&D/GSP ranges are prowded for Delaware and Colorado because the exact amounts of industry R&D performance are unavailatie 


KEY GSP = gross state product 


NOTES. Exctudes R&D performance in the Orstnct of Columbia and R&D expenditures undistributed by state States no! isted had in-state R&D performance of less than $4 billion or an 
R&D/GSP rato of less than 3.0 percent 


SOURCES: Natonai Scence Foundator/SRS, table B-17 and Bureau of Econormc Anatyss 
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The Nation spent an estimated $31 billion on basic 
research in 1994, $41 billion on applied research, and 
$100 billion on development (chart 14). These totals 
represent increases from estimated 1993 levels of 2 
percent for basic research (unchanged in real terms); 2 
percent for applied research (a decline of 1 percent in 
real terms); and | percent for development (a decline of 
2 percent in real terms). As a percentage of all 1994 
estimated R&D expenditures, these figures represent an 
18-percent share for basic research, 24 percent of total 
for applied research, and 58 percent of total for 
development. 


The 1994 percentage shares differ somewhat from 
those reported for 1980. Basic and applied research then 
accounted for smaller shares—13 and 22 percent, 


CHARACTER OF WORK 


respectively—of R&D total, and development, for a 
slightly larger share—65 percent. The methodology for 
imputing character-of-work estimates for industry’s R&D 
performance, however, was changed for 1986 and later 
years. The revised approach resulted in relativeiy higher 
estimates for basic and applied research and lower 
estimates for development expenditures. Consequently, data 
after 1985 are not strictly comparable with data for 1985 
and earlier years. (See appendix A for further details.) 


BASIC RESEARCH 
The average annual growth in basic research 


spending between 1986 and 1994 is estimated at 8.2 
percent. After adjusting for inflation, this growth 


Chart 14 


National R&D spending, by character of work 
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NOTES imputation methodology was changed for industry after 1985. See appendix A Data are estimated for 1993 and 1994 


SOURCE. National Science FoundatiowSAS; tables B-6, B-9, and B-12 
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represents an annual increase of 4.7 percent per year. 
which is consistent with the 4.8-percent real rate of 


growth reported for 1980 to 1985. 


In terms of support, the Federal Government 
provides the majority of funds used for basic research. 
Yet despite the emphasis placed on basic research by 
recent administrations, the Federal share of the national 
basic research total dropped from 70 percent in 1980 to 
an estimated 58 percent ($18 billion) in 1994. This 
decline does not indicate a diminution in Federal support 
for basic research (in fact, it is up 73 percent in real 
terms since 1980) but instead reflects the growing 
tendency for such support to come from other sectors 
(up 192 percent over the 14-year period). 


In terms of performance, universities and colleges 
account for the largest share (44 percent) of the basic 
research total. When the performance of university- 
administered FFRDCs is inciuded, the academic sector's 
share of total climbs to 53 percent. In 1994 the basic 
research performance of universities—excluding 
FFRDCs—teached $14 billion, representing a 3-percent 
increase from 1993 (1 percent in real terms). The Federal 
Government—primarily the National Institutes of Health 
and NSF—provided an estimated 63 percent of the basic 
research funds used by the academic sector in 1994. Non- 


Federal sources, including industry and State governments. 


provided the remaining 37 percent of the total. 


APPLIED RESEARCH 


Over the 1986-94 period, national applied research 
spending grew at an estimated average annual rate of 5.3 
percent, or 2.0 percent in real terms. Increases in 
industrial support are responsible for most of this gain. 
Industry accounted for an estimated 58 percent ($19 
billion) of the 1994 applied research total. Federal 
support accounted for 35 percent ($14 billion) of the 
Nation’s support for applied research. During the 
eighties, Federal support for applied research was 
intentionally deemphasized in favor of support for basic 
research. Even with the current administration’s push to 
increase its support of generic/precompetitive applied 
research, Federal expenditures for applied research are 


only four-fifths those for basic research ($14 billion vs. 
$18 billion). 


Sixty-nine percent ($28 billion) of the Nation’s 
applied research was performed within industrial 
laboratories. Non-Federal sources accounted for most 
($23 billion) of these monies; Federal sources provided 
the rest of the funds ($5 billion) for industry’s estimated 
1994 applied research performance. 


Of the Nation’s nonindustrial 1994 applied research 
performance, most was conducted by universities and 
colleges ($5 billion) and the Federal Government ($5 
billion). About one-quarter of the Federal intramural 
applied research total was performed in DOD’s labs, and 
about one-fifth of the total was performed within each of 
NASA's and the Department of Health and Human 
Services’ labs. Total Federal applied research performance 
has been remarkably level over the past 30 years. After 
adjusting for inflation, expenditures have annually ranged 
between $3.2 billion and $4.1 billion since 1964. 


DEVELOPMENT 


The Nation's annual support for development has 
changed little since the mid-1980s. From 1980 to 1985 
development grew on average by 6.8 percent per year in 
real terms as increasingly larger shares of the national 
R&D effort were directed toward defense R&D, which is 
90 percent development. Between 1986 and 1994 the 
estimated average annual real growth rate subsequently 
fell to less than | percent, climbing from $78 billion to 
$83 billion (constant 1987 dollars) before settling back to 
$80 billion in 1994. Growth in both industry's and the 
Federal Government's development support slowed 
considerably, the latter reflecting the fiscal constraints 
placed on overall defense spending. Of 1994 national 
spending on development. industry provided 70 percent 
of the total and the Federal Government, 29 percent. 


In terms of performance, industry is estimated to 
have accounted for 85 percent ($86 billion) of the 
Nation’s 1994 development activities. Federal intramural 
activities account for practically all ($10 billion, or 9 
percent of total) of the rest. 


R&D SCIENTISTS AND ENGINEERS 


NSF sponsors a variety of surveys designed to collect 
data on the human resources devoted to science and 


technology in the United States, including information on 
worker inputs for R&D. Surveys directed at emplovers or 
institutions focus on the amount of time devoted to the 
performance and management of R&D. These data are 
reported in terms of person-years, or full-time-equivalent 
(FTE) R&D jobs. Surveys directed at individuals collect 
data on self-reported primary work activity; that is, the 
activity on which a scientist/engineer spends the largest 
proportion of time but that is not necessarily full time. 
This National Patterns is the first to include revised 
estimates of the total number of scientists and engineers 
(S&Es) engaged primarily in R&D activities. The 
national totals include an FTE count of S&Es employed 
by industry, the total number of Federal employees 
whose primary work activity is research or development, 
an FTE estimate of graduate students’ research activity. 
and the number of doctorate-holding S&Es working in 
educational or nonprofit organizations who self-report 
their primary work activity as research, development. or 
the management of R&D work. These concepts are 
further described in appendix A. 


NATIONAL ESTIMATES OF R&D 
SCIENTISTS AND ENGINEERS 


An estimated 960,500 scientists and engineers were 
employed in 1991 on R&D activities in the United 
States. This figure represented an increase of about 4 
percent from the 1989 estimated level of 924,200. It was 
a 20-percent increase over the 1985 figure of 801.900, 
the first year for which revised national tabulations are 
derived (table B-16).'’ In 1991, industry employed 81 
percent of these R&D personnel. Companies classified in 


'” Reported in the previous National Patterns were an estimated 
841.600 FTE R&D S&Es in 1985 and 949.300 in 1989. The primary 
reason for differences in the national totals between the past and 
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the transportation industry accounted for the single 
largest industry share (19 percent of the industry 776,400 
total), although the combined share of all 
nonmanufacturing industries (24 percent of industry’s 
1991 total) has been nsing steadily. The Federal 
Government employed 6 percent (58,300) of the Nation’s 
R&D S&Es in 1991, and the academic and nonprofit 
sectors accounted for the rest. Although the sector- 
specific survey methodologies differ considerably, the 
data indicate that a larger share of Federal R&D S&Es 
were employed in development activities (57 percent) 
than the share of academic R&D S&Es who were 
primarily engaged in research (93 percent of these 
doctoral R&D personnel). 


Throughout the mid- 1970s, there were approximately 
55 R&D scientists/engineers for every 10,000 people in 
the labor force (table B-19). Continued increases in 
national R&D funding caused this ratio to climb annually 
through the 1980s, before settling to the current 
proportion of about 76 per 10,000. 


These personnel estimates make it possible to gain a 
rough perspective on the changing cost of doing 
research. In 1991 the Nation spent an average of about 
$167,000 on R&D per R&D scientist and engineer. R&D 
expenditures include salaries, fringe benefits, materials, 
supplies, and overhead. The comparable 1985 R&D 
expenditure/R&D personnel ratio was about $142,000 
per person. In constant 1987 dollars the 1985 and 1991 
ratios were about $150,000 and $142,000, respectively. 
(See table B-33 for industry-specific ratios.) 


'’—~Continued—figures for the academic and nonprofit sectors; the 
revised current series reports for those sectors the number of doctoral 
S&Es engaged primarily in R&D. See appendix A for details on the 
FTE R&D scientists and engineers series. 


SURVEYS OF DOCTORAL SCIENTISTS and R&D management. 8 percent. Teaching accounted for 
23 percent of their primary work activities; the remaining 


AND ENGINEERS 34 percent was distributed among non-R&D management. 
In 1991. the latest year of available data. there were 

approximately 437,200 doctoral scientists and engineers As a percentage of the individual totals. scientists (16 

employed in the United States (table B-18). This total percent) were more likely to be engaged in basic research 

represented a 27-percent increase over the 344,000 activities than were engineers (5 percent), and engineers 

reported for 1981. Employment of scientists with (39 percent) were more often employed in applied 

doctorates outnumbered doctoral engineers by 5 to | in research and development than were scientists (19 

1991. 367,400 and 69,800, respectively. percent). Engineers also more often reported being 

employed in R&D management (13 percent) than did 

Many of these doctorate-holders reported R&D as scientists (7 percent). Overall. a relatively larger share 

their primary work activity. Specifically. basic research (57 percent) of doctoral engineers reported R&D or 

accounted for 14 percent of the 1991 work total: applied R&D management as their primary work activity than 


research accounted for 16 percent: development. 6 percent: did doctorate-holding scientists (41 percent) (chart 15). 


Chart 15 


Employed doctoral scientists and engineers, by primary work activity: 1991 
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APPENDIX A 
TECHNICAL NOTES 


BASIS FOR SECTOR CLASSIFICATION 


The National Science Foundation (NSF) follows a 
four-sector division in reporting research and 
development (R&D) funds and personnel and 
maintaining time-senes data on expenditures and 
employment. The sectors are (1) industry, (2) the Federal 
Government, (3) universities and colleges. and (4) other 
nonprofit organizations. They are descnbed in more 
detail below. Data also are collected for Federally 
Funded Research and Development Centers (FFRDCs). 
which are organizations exclusively or substantially 
financed by the Federal Government to meet a particular 
requirement or to provide major facilites for research 
and associated training purposes. Each center is 
administered either by an industrial firm, an individual 


university, a university consortium, or a nonprofit 


selected service industnes, such as R&D laboratones and 
computer and data processing services. Performance of 
FFRDCs administered by industrial firms is included in 
Industry s funding of industry R&D includes all funds 
received from non-Federal sources (¢.g., from State and 
local governments ). 


Universities and Colleges. This sector consists of all 
institutions of higher education, both public and private. 
Expenditures of FFRDCs administered by universities 
and colleges are reported separately from totals for this 
sector. University funding of university R&D includes 
(1) State and local government funds separately budgeted 
for R&D and (2) restricted or general funds that the 
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insututions themselves have been free to allocate for 
research. Funds from the Federal Government. industry, 
or other nonprofit insututions, which are supplied in the 
form of grants or contracts for R&D at a university, are 
credited to the appropriate source. For example. research 
contracts from industry are treated as university 
performance funded by industry. Funds given to the 
instutution by industry for general educational purposes 
and used by the school—at its discretion—for research 
are treated as university performance financed with the 
university s own funds. 


Other Nonprofit Institutions. This sector con ‘sts 
of insututions that fall into two genera! groups: 
(1) orgamizations that are primaniy granting in nature— 
L.e., private philanthropic foundations and voluntary 
health agencies: and (2) public and private organizations 
involved in performing R&D. including FFRDCs 
administered by nonprofit organizations. 


DEFINITIONS 


Research and Development. In this m:port R&D 
consists of basic and applied research in the sciences 
(including medical sciences) and in engineering and 
activities in development. all defined below. 


coverage is limited to (1) the physical sciences, including 
related engineering and (2) the biological sciences. 
including medicine but psychology. Industry 
R&D specifically excludes research in the social sciences. 


Basic Research. Within the Federal, university, and 
nonprofit sectors, basic research is defined as research 
directed toward increases in knowledge or understanding 
of the fundamental aspects of phenomena and of 


observable facts without specific application toward 
processes or products in mind. For the industry sector, 
basic research projects are defined as “original 
investigations for the advancement of scientific 
knowledge...which do not have specific commercial 
objectives, although they may be in fields of present or 
potential interest to the reporting company.” 


Applied Research. Within the Federal, university, 
and nonprofit sectors, applied research is defined as 
research directed toward gaining “... knowledge or 
understanding necessary for determining the means by 
which a recognized and specific need may be met.” The 
applied research definition for the industry sector is 
modified to include “...research projects which represent 
investigations directed to discovery of new scientific 
knowledge and which have specific commercial 
objectives with respect to either products or processes.” 


Development. The NSF survey definition of 
development is “...the systematic use of the knowledge 
or understanding gained from research directed toward 
the production of useful materials, devices, systems or 
methods, including design and development of 
prototypes and processes.” It excludes quality control, 
routine product testing, and production. 


CURRENT OPERATING COSTS 


Funds used for R&D refer to current operating costs. 
These costs consist of both direct and indirect costs. 
They include not only salaries, but also fringe benefits, 
materials, supplies, and overhead. The R&D costs in- 
clude depreciation, insofar as this information is 
available to respondents. Capital expenditures are 
excluded by definition in the surveys of the industry and 
academic sectors. Under the accounting practices of 
some Federal agencies, obligations for capital items may 
be included. 


For universities and colleges, R&D data are for 
separately budgeted expenditures only. Consequently, 
these data exclude that portion of salaries for research 
time or other research expenses financed by funds not 
specifically earmarked for R&D from State and local 
governments and other non-Federal sources, including 
endowments. 


PERFORMER REPORTING BASIS 


There is no single survey of R&D activity in the 
United States. Rather, NSF sponsors a series of surveys 


to collect data on the financial and human resources 
devoted to R&D in the various sectors of the U.S. 
economy (defined above). Although these surveys are not 
designed specifically for this purpose, they provide the 
primary source material for estimating the national R&D 
totals. Respondents indicate the amounts they spend on 
R&D in their own sector and, generally, the sources of 
these funds. To the greatest extent possible, national 
totals are based on data as reported by performers 
because they are in the best position to (1) indicate how 
much they spent in the actual conduct of R&D in a given 
year; (2) classify their work as basic, applied, etc.; and 
(3) identify the sector of the economy in which their 
financing originated. For those reasons, and because the 
consistent use of performer reporting reduces the 
possibility of double-counting and conforms to 
international standards (as outlined by the Organisation 
for Economic Co-operation and Development), R&D 
data are presented on a performer basis whenever 
possible. 


Separate R&D performance totals are reported for 
(1) the Federal Government, (2) industry, (3) universities 
and colleges, (4) university-administered FFRDCs, and 
(5) other nonprofit organizations. R&D performed by 
State and local government agencies is not included in 
the national R&D totals. When State and local 
governments are listed by a survey respondent as the 
source of non-Federal R&D funds, those amounts are 
included in the source totals of the sector reporting the 
R&D performance. 


The remainder of this section and the next section, 
“Estimating Procedure for 1993 and 1994,” outline the 
approaches and assumptions used for deriving the 
national totals. The procedures for estimating R&D 
expenditures by performer and source for the years 1990 
through 1994 are further summarized in table A-5. The 
structure of the table is the same as those of tables B-2, 
B-5, B-8, and B-11, in which the expenditure totals are 
detailed. 


Federal Government 


Federal agency R&D obligations for intramural 
performance are treated as the equivalent of R&D 
expenditures in the National Patterns series. As detailed 
in the Federal Funds for Research and Development 
series (Federal Funds), such intramural activities cover 
costs associated with the planning and administration by 
Federal personne! of intramural and extramural R&D 
programs as well as actual intramural R&D performance. 
(See NSF/SRS, Federal Funds for Research and De- 
velopment: Fiscal Years 1992, 1993, and 1994, Detailed 
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Statistical Tables, NSF 94-328.) In general, the universe 
of Federal agencies with R&D programs has been 
surveyed annually since 1953 for their R&D performance 
and since 1963 for the distribution by character of work. 
The most recent survey included R&D funding as 
reported by 103 Federal agencies or their subdivisions. 


In addition to Federal obligation data, National 
Patterns uses data on Federal R&D budget authority and 
outlays. The use of each series is clearly noted in the 
text. 


¢ Budget authority is the primary source of legal 
authorization to enter into financial obligations that 
will result in outlays. Budget authority most 
commonly is granted in the form of appropriations 
laws enacted by Congress with the approval of the 
President. [See Federal R&D Funding by Budget 
Function: Fiscal Years 1993-95 (Budget Function), 
NSF 94-319.] 


¢ Obligations represent the amounts for orders placed, 
contracts awarded, services received, and similar 
transactions during a given period, regardless of when 
the funds were appropriated and when future payment 
of money is required. 


¢ Outlays represent the amounts for checks issued and 
cash payments made during a given period, regardless 
of when the funds were appropriated or obligated. 


Industry 


In general, the industry sector has been surveyed 
annually since 1953 for its total R&D performance and 
since 1956 for the distribution by character of work. The 
U.S. Bureau of the Census conducts the survey for NSF. 
The target population of the survey is companies, 
whether U.S. or foreign owned, that perform R&D in the 
United States. Prior to the 1992 survey with the 
introduction of annual sampling, a new sample was 
drawn and canvassed only every 5 or 6 years (for 
example, in 1976, 1981, and 1987). In the intervening 
years, a subset of the last sample—called a panel and 
including all companies reporting more than $1 million 
in R&D—was surveyed. Accordingly, data for the years 
in which a sample was not drawn did not include 
companies that were new entrants in the R&D field, and 
such data were generally biased in a downward direction. 
The Census Bureau, however, did estimate the annual 
changes in R&D data for companies that reported R&D 
in the sample year but were not included in the panel. As 
new samples were drawn, revisions to previous years’ 
estimates were issued—a process called “wedging.” 
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For example, a new sample was drawn for 1987, 
from which R&D data were collected for 1986 as well as 
1987. Data from the new sample were used by Census to 
revise 1986 R&D performance estimates. The new 1986 
data were also used by Census in combination with data 
from the last sample year, 1981, to revise estimates for 
the intervening years. NSF subsequently provided a 
second round of revisions to the 1982-85 R&D series. In 
both cases the revisions were done on an industry basis: 
an effort was made to apply the overall 1981-86 growth 
rates while preserving the relative year-to-year 
movements in each industry’s R&D. This approach 
resulted in major revisions of the 1982-87 industry R&D 
time series previously published in National Patterns, 
especially of the nonfederally funded component of 
industry’s R&D performance. The revised totals, as well 
as the industry data reported in National Patterns: 1990 
(NSF 90-316), are presented in table A-1. (Some of these 
data have since been revised. but the revisions were 
unrelated to the drawing of a new sample.)'* Details on 
survey methods, coverage, concepts, definitions, and 
reliability of the estimates associated with the R&D 
expenditure data are contained in the 1990 edition (NSF 
94-304) of the Research and Development in Industry 
series (Industry R&D). 


Sample Design Revision for 1992 

This Naticnal Patterns is the first to include revised 
R&D data based on a new industry sample drawn for the 
1992 survey year. Data for 1991 were also collected. For 
the 1987 survey, about 14,000 firms were selected for the 
sample. For years 1988 through 1991, a panel of 
approximately 1,700 companies were selected from the 
1987 sample and were annually resurveyed. These 
companies accounted for approximately 90 percent of 
total industry-performed R&D. Other companies in the 
1987 sample did not receive another questionnaire, but 
their R&D data were estimated. Beginning with the 1992 
survey, NSF will draw new samples annually, and the 
sample size is increased to 23,000 firms. The new sample 
better reflects the widening population of R&D 
performers among firms in the nonmanufacturing 
industries and small firms in all industries. As a result, 
extensive revisions were made in the historical industry 
and national R&D time series. 


The revised 1991 industry R&D performance ($117 
billion) is 14 percent higher than was previously reported 


'S Note that although Census reestimated 1982-86 R&D totals by 
funding source, it did not provide a character-of-work distribution for 
the revised data. After investigating several possible alternatives, NSF 
chose to allocate the revisions (table A-1) on the basis of average 
character-of-work distribution published in earlier annual Industry 
R&D reports. Allocations for the federally funded and i.onfederally 
funded R&D revisions were applied separately. 


($102.2 billion). Of the $14.7 billion revision, $13.7 
billion resulted from the new sample and $1.0 billion 
from normal data revisions for firms sampled in both 
surveys. Furthermore, $11.4 billion of the $13.7 billion 
increase stemming from the enlarged sample design was 
reported for nonmanufacturing industries, including $2.0 
billion of R&D in industries not previously included in 
the sample frame. The revised U.S. 1991 R&D total 
($160.2 billion) incorporating the new industry sample is 
10 percent higher than the U.S. performance total 
($145.4 billion) based on previous industry R&D 
estimates. Complete technical details on industry’s new 
survey methodology are contained in the forthcoming 
report, Research and Development in Industry: 1992. 


Like in previous sampling cycles, this National 
Patterns includes revisions to the industry data for years 
intervening the 2 sample years, (i.e., for 1988, 1989, and 
1990). The industry and U.S. time series reported here 
include the wedged data reported for 1988-90 and the 
revised data for 1991-92. Since these 1991 data were 
collected at the same time as the 1992 data, the year-to- 
year changes reported for 1991-92 are not affected by 
changes in the survey sampling design. For almost all of 
the aggregate statistics (for example, industry R&D by 
Federal and non-Federal sources of funding), NSF 
believes that time series comparisons (for example, 
between 1981 and 1992 data) are still reasonable: 
Surveys undertaken in both years provided the best 
estimates of the Nation’s industrial R&D performance 
total by sampling those industries then believed to be 
conducting R&D. However, wedging does not fully 
correct all changes in the survey series; comparisons 
between some data elements for consecutive years may 
be problematic. 


Not only do the 1987 and 1992 surveys’ sample size 
and frame differ considerably (see above), but $9.2 
billion of R&D performed by firms reporting in both 
surveys was shifted from one industry in 1987 to another 
in 1992—especially from manufacturing industries in 
1987 to nonmanufacturing industries in 1992. Such 
classification shifts can be attributed to (1) product mix 
changes of individual firms that occurred some time 
during 1987-92, (2) changes in the 1987 SIC that were 
effected in the 1992 survey, and (3) a change in the 
methodology used by NSF/Census for classifying 
companies to specific 2- and 3-digit SIC industries. 
Wedging smoothes the industry totals over time, but does 
not pinpoint the actual year of change. 


Appendix table A-2 provides summary statistics for 
wedged data that appear in this National Patterns with 
those that were previously published. For example, the 
1990 R&D/GDP ratio is 2.64 percent using the original 


1990 industry survey data, but this ratio is 2.73 percent 
based on the use of wedged data. For 1991, the 
R&D/GDP ratio is 2.80 percent. The wedged R&D time 
series smoothes the year-to-year changes between the 
1987 and revised 1991 survey endpoints. Since NSF is 
now committed to drawing new samples annually, the 
issue of wedging is unlikely to recur. 


Character-of-Work Revisions 

As noted in the National Patterns of R&D 
Resources: 1992, the procedures used by Census for 
imputing character-of-work splits for industry’s R&D 
performance were changed for 1986 and later years; 
hence, these data are not directly comparable with data 
for 1985 and earlier years. A full description of the 
various imputation methodologies—and alternatives— 
is presented in the 1988 Industry R&D report (NSF 90- 
319). Briefly, for 1985 and earlier, for companies that did 
not report character-of-work splits, Census imputed the 
splits based on either (1) the company’s percentage 
distribution reported in its most recent year of available 
data or (2) in the absence of any prior year breakdown 
for the company, the average character-of-work split for 
the industry to which the company was assigned. For 
years after 1985 Census does not impute a company’s 
character-of-work distribution unless the company has 
reported a breakout within 2 years of the year being 
imputed. When distributions are not imputed, Census 
assigns the company’s R&D to an “undistributed 
residual” category. (For example, and as detailed in table 
A-3, industry reported $96.7 billion in 1992 R&D 
performance with non-Federal funds; of that, Census did 
not distribute $16.4 billion.) 


To provide character-of-work estimates for the entire 
population of firms performing R&D in the United 
States, each industry’s (as contrasted with each 
individual company’s) “undistributed residual” is 
allocated to basic research, applied research, and 
development categories using the average character-of- 
work sp‘its reported for that industry. This approach 
resulted in relatively higher performance shares for basic 
and applied research than had been previously estimated 
and relatively lower estimates for development’s share of 
industry’s total R&D performance (table A-3). See the 
forthcoming report, Research and Development in 
Industry: 1992 for further discussion of this issue. 


Universities and Colleges 


The academic sector, including all university- 
administered FFRDCs, has been surveyed annually since 
1972 for R&D performance. It was surveyed less 
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frequently before 1972. For 1992, data were collected 
from a sample of the 594 institutions of higher education 
in the United States and outlying areas that (1) granted a 
graduate degree in science or engineering and/or (2) 
performed activities for which at least $50,000 had been 
funded from separately budgeted R&D expenditures. The 
461 institutions sampled comprised all doctorate-granting 
institutions, all historically black colleges and universities 
with any R&D expenditures, and a random sample of all 
other institutions. For 1983-87 and 1989-91, R&D 
performance was estimated from a census of institutions 
that granted doctorates in science and engineering plus a 
sample of all other universities and colleges. For 1988, 
data were collected from the full population of 556 
institutions that met the criteria listed above. 


With the exception of 1978, data on the basic 
research performance of universities and colleges and of 
university-administered FFRDCs have been collected 
annually since 1972. Since 1979, however, only the 
combined total for applied research and development 
performance has been collected. Furthermore, data on the 
character of work from individual non-Federal sources of 
funds (i.e., industry, institutional funds, State and local 
governments, and other sources) are not surveyed. For 
the years 1978 to the present, the distribution of applied 
research and development from Federal sources is based 
largely on data from Federal Funds; the development 
split from each of the non-Federal funding sources is 
estimated at 7 percent of the surveyed non-Federal R&D 
funding totals; and the applied research share from each 
of the non-Federal funding sources is an estimated 
residual (total R&D funds, minus basic research funds, 
minus development funds). 


Revised estimates for Federal funding of applied 
research and development to universities and colleges 
and to university-administered FFRDCs were first 
included in the National Patterns of R&D Resources: 
1992. University performers report the amount of R&D 
and basic research that they undertake with Federal 
funds. The residual is their combined applied research 
and development performance. The distribution between 
applied research and development is estimated from the 
percentage shares of Federal obligation data to the 
academic sector as reported by Federal agencies in 
Federal Funds. 


Although the estimating procedures used previously 
had been loosely based on the data provided by the 
Federal funding agencies, the approach adopted here 
formally links the performer- and source-reported survey 
data. Applied research and development expenditures for 
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universities and colleges were revised for the period 
1978-present; for university-administered FFRDCs, 
revisions were made back to 1975. The general result is 
that the applied research share is slightly lower and the 
development share somewhat higher than previously 
reported. For example, of the $9.0 billion in Federal 
R&D support to universities and colleges in 1989, $2.9 
billion was for applied research and development and 
$6.1 billion was for basic research activities. In National 
Patterns: 1990, $2.5 billion (28 percent of all Federal 
funds to the sector) was estimated as applied research 
and $0.3 billion (3 percent) as development. In National 
Patterns: 1992 and in this report, 1989 Federal applied 
research funds are estimated at $2.1 billion (24 percent) 
and development at $0.7 billion (8 percent). The revised 
totals, as well as the data reported in National Patterns: 
1990, are presented in table A-4. 


Only for the academic sector does R&D performance 
include research funds subcontracted to outside 
organizations. (For performance reported by respondents 
in the other surveyed sectors, R&D subcontracted to 
other organizations is excluded.) Details on survey 
methods, coverage, concepts, definitions, and reliability 
of the estimates associated with the R&D expenditure 
data are reported in the FY 1992 report (NSF 94-324) in 
the Academic Science and Engineering: R&D 
Expenditures (Academic R&D) series. 


Other Nonprofit Institutions 


It has not been possible to maintain the same survey 
frequency for other nonprofit institutions; the last 
complete survey was conducted in 1973. Since then, 
small and informal surveys of this sector have been 
undertaken periodically, most recently for 1983. For the 
years 1984 to the present, estimates for federally funded 
total R&D and character-of-work performance by 
nonprofit institutions—including associated FFRDCs— 
are derived from Federal obligation data reported in 
Federal Funds. Industry as a source of R&D funds to this 
sector is estimated from the average of the annual 
percentage change in (1) industry’s funding of industry- 
performed R&D (from Industry R&D) and (2) industry 
funding of university-performed R&D (from Academic 
R&D). Nonprofit funding as a source of R&D funds to 
this sector is estimated from the annual percentage 
change in nonprofit funding of university-performed 
R&D (from Academic R&D). The character-of-work 
splits from the non-Federal funding sources that were 
surveyed in 1983 are carried forward to the present. 


ESTIMATING PROCEDURE FOR 1993 
AND 1994 


To the greatest extent possible, this report 
incorporates data for 1993 and 1994 R&D programs that 
are presented in the administration’s 1995 budget 
proposal. For example, the 1995 budget contains data on 
total R&D outlays and budget authority by agency and 
by character of work. However, the budget does not 
contain reliable estimates on the amount of Federal R&D 
funds received by each of the R&D-performing 
economic sectors, but only the federally funded totals 
and funds received by universities and colleges. The 
detailed sector-specific information is obtained from an 
NSF survey of Federal agencies’ R&D obligations, which 
is collected after the President’s proposed budget has 
been published. For this reason, some of the 1993 and 
1994 Federal R&D data reported here are based on the 
administration’s 1994 budget proposal. 


R&D performance totals in National Patterns are 
estimated for each sector, by character of work, and by 
source of funds from surveys and time-series 
extrapolation techniques, as follows. 


Federal Government 


Estimates are based on changes in intramural R&D 
obligations reported in Federal Funds. Federal Funds 
1994 data reflect congressional appropriations, 
apportionment, and reprogramming decisions as of the 
third quarter of fiscal year (FY) 1994. 


Industry 


Estimates are based on (1) time-series modeling for 
the Federal sector as a source of funds, supplemented by 
Federal obligations data reported in Federal Funds (NSF 
94-328), and (2) a mail survey conducted by the 
independent Industrial Research Institute of R&D 
officials in the major R&D-performing industries. 
Responses were received from 158 members of IRI 
contacted in August 1993. The IRI, which annually 
conducts this survey, is an association of approximately 
260 R&D-performing companies, with annual R&D 
expenditures ranging from around $1 million to over $6 
billion. (Detailed results of the IRI survey may be found 
in Research Technology Management, vol. 37, No. 1, 
January—February 1994, pp. 15—17.) Previously, NSF had 
conducted its own survey of companies’ planned R&D 
expenditures. 


Universities and Colleges 


Data for 1993 are actual R&D performance as 
reported by universities and college. Estimates for 1994 
are based on (1) Federal obligations reported in Federal 
Funds (NSF 94-328 and unpublished updates) and (2) 
extrapolations of recent trends for each of the non- 
Federal sources. 


Other Nonprofit Institutions 


Estimates for 1994 are based on (1) Federal 
obligations reported in Federal Funds (NSF 94-328 and 
unpublished updates) and (2) extrapolations of recent 
trends in R&D performance and funding within the 
industry and university sectors, as outlined in the 
preceding section, “Performer Reporting Basis.” 


Sector Summary 


Table A-5 provides a concise listing of sectors for 
which performer-reported data, source-reported data, or a 
combination of the two are used; the general approaches 
adopted (for example, regression or time-series 
techniques); and assumptions used in estimated national 
expenditures on R&D, basic research, applied research, 
and development, all of which are outlined above. The 
table includes such information for the current projection 
years (1993-94), for finalized data of recent years 
(1990-92), and for a historical reference year (1973). 


USE OF TIME-SERIES DATA 


Data presented in trend tables are assembled from 
the most recently completed survey cycles. Data for prior 
years are reviewed for consistency with current year’s 
responses and—when necessary—revised in consultation 
with survey respondents. In addition, changes in sample 
design or imputation methodologies can result in 
revisions to previously published data. For trend 
comparisons, the historical data contained in this report 
should be used rather than the data published in previous 
National Patterns volumes. 


DEFENSE-SPACE-CIVILIAN 
CLASSIFICATION 


“Defense R&D” consists of R&D spending by the 
Department of Defense (DOD) and defense-related 


atomic energy programs of the Department of Energy. 
Except for those of the Army Corps of Engineers, all 
DOD activities are classified as defense, although some 
activities have secondary objectives (e.g., space). “Space 
R&D” consists of R&D spending by the National Aero- 
nautics and Space Administration (NASA). All industry- 
funded R&D is classified as civilian R&D, including 
expenditures by aerospace and electronic industries. 


This report contains data on (1) the estimated 
percentage distribution of total U.S. R&D performance 
by national objective (table B-14) and (2) the reported 
distribution of Federal R&D authority by budget function 
(table B-21). (See Budget Function.) The performer- 
based U.S. shares differ from the Federal budget 
authority shares for several reasons. The U.S. shares are 
based on expenditures reported by performers, who often 
expend Federal R&D funds in a year other than the one 
in which the Federal Government provided authorization, 
obligations, or outlays. In addition, the two series are 
based on slightly different concepts. For example, 
whereas in the U.S. series all of NASA’s R&D funds are 
considered to be expenditures for space R&D, the budget 
authority data are distributed according to the functional 
categories that constitute the Federal budget. Thus, 
NASA’s R&D budget authorizations are distributed 
between the space research and technology function and 
the transportation function. 


GEOGRAPHIC DISTRIBUTION 


This report contains information on the State 
distribution of R&D performance for 1991 (table B-17). 
These data cover R&D performance by industry, 
academia, Federal agencies, and the federally funded 
R&D activities of nonprofit institutions. The zero figures 
reported for some States in table B-18 represent R&D 
performance of less than $0.5 million. These State- 
distributed data are meant to be indicative of general 
distribution patterns; they are not necessarily precise. 


The geographic data on 1987 R&D expenditures 
in National Patterns: 1990 included State agencies’ 
intramural R&D performance that was obtained from 
a special NSF survey. Research and Development 
Expenditures of State Government Agencies: Fiscal Years 
1987 and 1988 (NSF 90-309). The estimates for 1991 
provided here do not include this State agency 
component. 


State-distributed data for the industry sector are 


collected for odd-numbered years. The latest available 
detailed data are for 1991 and are from /ndustry R&D 
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(NSF 94-325). The data include R&D performance by 
industry-administered FFRDCs. 


State-distributed data for Federal laboratories are 
intramural R&D obligations in FY 1991. These data are 
available from the 10 major R&D-supporting agencies 
(Federal Funds). 


State-distributed data for the academic sector are 
collected only for doctorate-granting institutions and 
university-administered FFRDCs (Academic R&D). 

R&D performance by an FFRDC is assigned to the State 
in which the FFRDC is located, which is not necessarily 
the State in which the administering institution is located. 


State-distributed data for other nonprofit institutions 
are Federal R&D obligations to this sector in FY 1991 as 
reported by the 10 major R&D-supporting Government 
agencies (Federal Funds). These agencies provided more 
than 97 percent of total Federal R&D obligations in 
1991. Data on R&D performance by this sector using 
non-Federal sources of funds are not collected. 


HUMAN RESOURCES 


This National Patterns is the first to include revised 
U.S. data on scientists and engineers (S&Es) engaged in 
R&D activities. The national series consists of separate 
survey estimates of R&D S&Es employed in industry 
and in the Federal Government and of doctorate-holding 
R&D S&Es employed in educational institutions and in 
nonprofit organizations. The industry series are for S&Es 
employed on a full-time equivalent basis (defined 
below). Totals for the other sectors reflect the primary 
work activity of S&Es. 


A variety of surveys and estimation techniques are 
used to gather information on the numbers and 
characteristics of persons engaged in science and 
engineering activities in all sectors of the economy. In 
general, two types of surveys are used in reporting 
worker inputs for R&D: surveys directed at individuals 
and surveys directed at employers. 


Surveys of Individuals 


These surveys (in this report, of scientists and 
engineers holding doctorate degrees) result in data on the 
primary work activities and demographic and economic 
characteristics of the respondents. In the survey of 
doctoral scientists and engineers, respondents are asked 
to report their primary work activity—i.e., the activity on 


which they spend the largest proportion of their time, but 
that is not necessarily a full-time activity. This survey is 
conducted only in odd-numbered years. The latest 
tabulated data are available for 1991 and are summarized 
in table B-18. Details on survey methods, coverage, 
concepts, definitions, and reliability of the estimates 
associated with these S&E data are in Characteristics of 
Doctoral Scientists and Engineers in the United States: 
1991 (NSF 94-307). 


Surveys of Employers 


These surveys generally are focused on the amount 
of time—in terms of person-years—devoted to the 
performance and management of R&D. In this report, 
data on the number of S&Es—not just those holding 
doctoral degrees—employed by industry on an full-time- 
equivalent (FTE) basis in R&D are summarized in table 
B-32. For example, if each of two scientists/engineers 
spends 50 percent of the workday on R&D, the 
equivalent is one FTE R&D job. 


Previously, the National Patterns provided national 
estimates of FTE R&D scientists and engineers. At one 
point, SRS had survey data for FTE estimates in all 
sectors of the economy. Currently, SRS collects such 
data only for the industrial sector. The last FTE R&D 
manpower survey of the academic sector was for 1985, 
and the last manpower survey of the nonprofit sector was 
for 1973, although a small telephone survey was 
conducted for 1983. The loss of such survey data had 
necessitated increased reliance on analytically derived 
figures (including the use of regression equations) that 
were based largely on estimating assumptions that could 
not be empirically tested for their continued validity. 
Consequently those estimated series are replaced here 
with survey counts of the number of doctorate-holding 
S&Es who self-report their primary work activity as 
R&D or R&D management. How well these head counts 
might approximate an FTE estimate is unknown. On the 
one hand, these head counts may provide an overestimate 
of FTE activity since many of the surveyed S&Es are not 
engaged in R&D full-time even though it is their primary 

ork activity. On the other hand, this approach may 
underestimate FTE R&D personnel since it does not 
account for S&Es engaged in R&D who do not hold a 
doctorate degree. Sources for the revised es:imates and 
comparison with the 1985 and 1989 figures published in 
National Patterns: 1992, are described and summarized 
in table A-6. For the total United States, the revised 
figures for 1989 (924,200) are 3 percent lower than 
previously reported (949,300). 


Industry. This is the only sector for which FTE 
(Industry R&D) FTE employment levels for January of 
each year, and a simple 2-year moving average is used 
for the national R&D S&E series. For example, the total 
reported for 1989 (733,000) is the average of the level 
reported by firms for January 1989 and January 1990. 
Except for minor data revisions resulting from the 
inclusion of wedged statistics, the industry totals reported 
here do not differ from those reported previously. As 
detailed above for the industry expenditure data, 
improvements in the sample design for 1991 and later 
years resulted in data that now better reflect R&D 
performance among firms in the nonmanufacturing 
industries and small firms in all industries. 


Federal Government. For the Federal sector, survey 
data on civilian scientists and engineers are collected 
annually (Federal Scientists and Engineers, NSF 89- 
322). The estimates are compiled from the U.S. Office of 
Personnel Management's (OPM’s) Central Personnel 
Data File on all white collar civilian jobs and are 
reported in terms of primary work activities. Scientists or 
engineers are included in the National Patterns totals if 
their primary work activity is research or development. 
These head counts exclude (1) military personnel (but 
include civilian S&Es employed in defense agencies) and 
(2) Federal employees classified in a management 
occupational code, even if they manage an R&D 
program. The earliest year for which these OPM 
Statistics have been compiled is 1985. Data for 1985-89 
published in the previous National Patterns included 
estimates for R&D managers, which estimates are no 
longer included in the Federal totals. For years prior to 
1985, the figures reported were based on NSF surveys 
since discontinued. 


Universities and Colleges. For the academic sector 
two series are reported: doctoral scientists and engineers 
and graduate students doing research. The head counts 
for research students are from the Survey of Graduate 
Students and Postdoctorates in Science and Engineering 
and are for full-time science and engineering graduate 
Students in all institutions whose major financial support 
is research assistantships. In this revised series FTE 
estimates are derived assuming a 50-percent workload 
(or working half-time on R&D), whereas previously a 
47-percent workload assumption was used. 


Academic institutions were previously surveyed for 
estimates of FTE R&D S&Es; however, 1985 is the most 
recent year for which this survey was conducted. Since 
then the academic estimates published in National 
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Patterns were derived, usually, from a regression of the 
1975-85 academic FTE survey data on (1) academic 
R&D expenditures and (2) the number of academic 
doctoral S&Es who reported R&D as their primary work 
activity. The revised series directly utilizes reported 
employment levels from the Survey of Doctorate 
Recipients (SDR). The academic R&D employment totals 
are of doctoral scientists and engineers employed in all 
educational institutions who self-report their primary 
work activity as “research,” “development or design,” or 
the “management or administration of R&D.” No 
adjustments are made to derive full-time equivalents. For 
1989 the revised primary work activity total (83,500) is 
about 10 percent less than the FTE figure (93,700) last 
published in National Patterns. Since the doctoral data 
are collected only biennially, the revised national FTE 
series also are reported biennially. 


NSF introduced a number of improvements into the 
1991 SDR (for example, changes in the age-based 
cohorts collected and in the definition of doctoral 
scientists and engineers) that may affect comparability 
with SDR data published for prior survey years. The 
academic S&E total for those reporting R&D as their 
primary work activity for 1989 is 83,500 and the total for 
1991 is 74,600. Whether changes in the survey design or 
in actual employment patterns caused the academic R&D 
S&E decline is unknown. Users should consult the 
report, Characteristics of Doctoral Scientists and 
Engineers in the United States: 1991 (NSF 94-307) for 
more information on these methodological changes. 


Other Nonprofit Institutions. The last survey of the 
nonprofit sector was for 1973. Since then the nonprofit 
estimates published in National Patterns generally were 
based on survey data from the early seventies and trends 
in the ratio of national R&D expenditures to FTE R&D 
S&Es. In the revised series nonprofit R&D employment 
levels are taken from the Survey of Doctorate Recipients. 
The figures are for doctoral scientists and engineers 
employed in nonprofit organizations who self-report their 
primary work activity as “research,” “development or 
design,” or the “management or administration of R&D.” 
No adjustments are made to derive full-time equivalents. 
For 1989 the revised primary work activity total (9,200) 
is about 75 percent less than the FTE figure (34,500) 
last published in National Patterns. The effect on the 
Nation's total FTE estimate is about a 2.7-percent 
downward revision. 


National Patterns of R&D Resources: 1994 


LIST OF SUPPORTING R&D 
EXPENDITURES DATA SOURCES 


National Science Foundation, Federal Funds for 
Research and Development: Fiscal Years 1992, 1993, 
and 1994, NSF 94-328 (Arlington, VA, 1994). 
Detailed statistical tables cover R&D (and R&D 
plant) funding levels through August 1993 as 
reported by all Federal agencies with R&D 
programs. Includes data by agency, performer, 
character of work, geographic distribution, and field 


of science and engineering. 


National Science Foundation, Federal R&D Funding by 
Budget Function: Fiscal Years 1993-95, NSF 94-319 
(Arlington, VA, 1994). Provides information on 
Federal R&D budget authority by Federal budget 
function as proposed in the administration’s 1995 
budget. 


Office of Management and Budget, The Budget of the 
United States Government, Fiscal Year 1995 
(Washington, DC: GPO, 1994). Provides quantitative 
and qualitative information on R&D funding as 
proposed in the administration’s 1994 budget. 


National Science Foundation, Research and Development 
in Industry: 1991, NSF 94-325 (Arlington, VA, 
1994) and Selected Data on Research and 
Development in Industry: 1992, NSF 94-327 
(Arlington, VA, 1995). Detailed statistical tables 
cover industrial R&D performance as reported in a 
sample survey of companies. Data include 
distribution by source of funds, industry 
classification, character of work, product field, 
geographic location, company size, and other 
tabulations. 


“Industrial Research Institute’s Annual R&D Trends 
Forecast,” Research Technology Management, vol. 
37, No. |, January-February 1994, pp. 15—17. 
Provides a summary of expected 1994 industrial 
R&D activity, and includes information on changes 
related to companies’ R&D budgets (such as 
participation in consortia and hiring patterns). Report 
is based on a mail survey of IRI membership in 
August 1993. 


National Science Foundation, Academic Science and National Science Board, Science & Engineering 


Engineering: R&D Expenditures, Fiscal Year 1992, Indicators: 1993, NSB 93-1 (Arlington, VA, 1994). 
NSF 94-324 (Arlington, VA, 1994). Detailed Source of information on R&D and other science and 
Statistical tables cover academic R&D performance engineering data. Published source of national R&D 
as reported in a survey of U.S. universities and expenditures estimates for years when the biennial 
university-admimistered FFRDCs. Data include National Patterns report is not published. 


distribution by source of funds, performing 
institution, character of work, field of science, and 
geographic location. 
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Table A-1. 
Revisions in industry R&D performance totais: 1962-87 


industry R&D performace Non-Federai funds Federal tunds 
1989 1980 1989 1990 1969 1980 
Nabonai Na\bonai Nabonai Nabonai Nanona: Natonai 
Masons of dollars 
1982. 57,995 555 58,650 39,512 533 40,105 18,483 62 18,545 
1983. 63,403 1,865 65.268 42.861 1,727 44 588 20.542 138 20.680 
1964 71,470 3,330 74,800 48,308 3,096 51,404 23.162 24 23.396 
1985. 78,269 5.970 84.239 51,439 5,604 57.043 26.830 366 27.196 
1986... 80,631 7,548 88.173 52.848 7,084 59.932 27,783 464 28.247 
1987 85,500 8.617 94.117 55.500 7.306 62.806 30,000 1,311 31,311 
NOTE. These methodologcal revisions were first reported n Napona/ Pafferns of R&D Resources. 1990 
Table A-2. 
Revisions in industry R&D performance and impect on other variables: 1968-91 
industry R&D performance Non-Federai Funds Federai Funds 
1994 1994 aes ce | 
— p 5 . 
—— Milhons of dollars - 
ESET een errr een eTS 92.155 92.155 61.403 61.403 30.752 30.752 
i nner arian 97.889 97,015 65.772 66.672 32.117 30,343 
ae ee 101,854 102.055 70,562 73,501 31,292 28.554 
IITs eeeerssidetncentieitneecienenes tsaneneebieneestietensiins 104,606 109.727 73,980 81.602 30.526 28.125 
I nitaneeriactstatictnieindemeritencietderteieneaaeeine 102.246 116,952 76,938 90.580 25.308 26.372 
Federal Funds Defense R&D 
Natonai R&D performance R&D/GOP as a percent of total as percent of total 
5 IOs 1994 1904 1994 
Prewrous Natonai Previous National Previous Natonai Previous Natonai 
Year estimates Patterns estimates Patterns estmates Patterns estrnates Patterns 
— Millions of dollars — - Percent 
i ceetnstntienitineatines 125.376 125.376 2.76 2.76 46.2 46.2 31.3 31.3 
SR 133,764 132,890 273 2.71 458 448 32 23955 
Ee 140.824 141,025 2.68 268 445 425 "8.4 27.1 
ee 146.424 151,545 264 2.73 43.7 40 © 270 25.1 
eee 145.383 160,096 254 2.80 40.7 37. 24.3 22.3 


NOTE These methodoiogcal revisions are Dewng reported in ifs edibon of Natona/ Patterns for the first nme 
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Table A-3. 
Distribution of industry R&D performance, by character of work 


Non-Federal Funds 
Census mputaton 
Unckstn- 
Totai Basac Apphed Seve buted 
Year R&D researcn research ment "essQua: 
Milhons of dollars 
a 57.043 2.140 11,640 37.653 5.604 
59.932 2.162 9.914 23,081 18,775 
1987 00 61.403 2.332 10.558 30.819 17.684 
TTT 66.672 2.227 11.426 33,086 19.333 
tee 00 73.501 2.875 12.460 36.588 21.578 
1980... 81.602 2.607 13,557 38,560 26.878 
193997 0 30.580 5.817 18.243 51.480 15.040 
1992.00 96 654 5.859 18,597 55.821 16,377 
Reported in 1994 Natonai Patterns _ 
Unarstn- 
Total Basic Aopeec Deven. buted 
Year R&D research research ment resaQuai 
1985 57.043 2.373 12.908 41.762 Q 
1986 59.932 3.496 15,082 41354 0 
1987 61.403 3.583 15.153 42 667 8) 
1988 66.672 3.507 16,531 46 634 18) 
Sa 73.501 3,832 17.983 51.676 0 
Cae 81.602 3.760 18,432 59.410 0 
390.580 6.470 20.984 63.126 0 
ean 96.654 7.002 22.224 67 428 *) 
Federal Funds 
igepatieemmennniinnen ___ Census imputabor —_ 
Undistn- 
Total Basic Anoued Deveror buted 
Year R&D research research ment res: dual 
a te Mithons of dollars 
1985 0. 27.196 482 5.275 21,073 366 
aa 27.891 370 3.444 17,074 7.003 
1987 30.752 534 3.510 18.770 7.338 
1968. 30.343 668 3.354 20.217 6.104 
13968. 28.554 913 3.723 18,342 5.570 
1990.0 28.125 967 4,101 17.914 5.143 
1997 26.372 2.767 4.595 13.961 5.049 
1992 24 660 2.584 4.194 13.683 4.199 
Reported in 1994 Natonai Patterns | 
Undkstr- 
Totai Basic Apphed eVEIOD buted 
Yer R&D research research ment ressdua! 
19985... 27.196 489 5.347 21.360 0 
1986 27.891 551 4678 22.662 Q 
3.752 740 4.660 25.352 8) 
30.343 983 4.217 25.133 Q 
0 28.554 1.384 4698 22.472 0 
1980 28.125 1 368 6.353 20.404 ie) 
ee 26.372 2.953 5.188 18.231 Qo 
Saas 24 660 2.792 4,951 16.917 Qo 


NOTE These methodological evsions for the years 1985-88 were frst "eported in Nasone 
Patterns of R&D Aesources. 1990 


Tape A. 


Revisions in university & college and university-administered FFROC performance of appiied research 
and development. by Federal source of funds: 1974-90 


1990 Natonai Patterns 1992 Nabonai Patterns 1990 Nabonai Patterns 1992 Natbonai Patterns 
Year researcn Development research Development research Deveiooment research Development 
Milhons of dollars 
1974. 438 71 438 71 178 237 178 237 
aes 516 78 516 78 213 335 203 345 
es 56s 87 584 87 264 371 235 400 
607 112 607 112 371 413 290 at 
1378. 673 122 44 3 431 413 313 531 
379. 873 150 70s 314 468 452 342 578 
1980.00 1.043 200 880 361 503 613 424 638 
1987. 1.087 225 943 34 529 696 424 801 
1982 1,142 225 957 406 606 556 430 732 
1983... 1217 225 1,052 387 726 533 456 803 
1964... 1.401 200 1.187 410 304 671 541 334 
1985... 1.515 200 1.261 458 835 33s 591 1.183 
19986. 1.611 225 1.323 512 774 1.262 565 1,471 
1987.0 1.706 250 1 452 512 683 1.501 538 1 656 
1988. 2.229 275 1.857 694 6397 1.612 534 1,775 
13868. ; 2.300 300 2.118 724 720 1.680 605 1.7395 
ae 2.325 325 2.213 857 740 1.760 630 1.798 


KEY FFROC = Federally Funded Research and Development Center 
NOTE These nethodoiogecai revrsions were first "eported " Nadona Patterns of R40 Resources '992 
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Table A-5. 
Sources of data in compiling estimates on the level of R&D expenditures in the Unted States: 1973 and 1990-94 


Federal industry Universities & colleges U&C Other nonprofit institutions 
Govt. Sources Sources FFRDCs Sources 
United total Total Federal Total Federal Non- total Total Federal Non- 
Year States used used Govt. industry used Govt. Industry U&C profits used used Govt. industry profits 
National expenditures for R&D, by performing sectors and sources of funds 
=a m Pp P P P P P P P P Pp P P P P 
1990 ............ A P P P P P P P P P P A S Same as % Same as % 
1991 ............ a 7 P P P P Pp P P P P A S change of change of 
a P P P P P P P P P P a Ss industry nonprofits 
1993 (est.) a P A S-model P P P Times series modeling P a Ss fundsto funds to 
1994 (est.) A P S S-model P 4 S-model EACH non-Federai sector  TS-model A S ind. & U&C U&C 
National expenditures for basic research, by performing sectors and sources of funds 
aa A P P P P P P —Telephone follow-up— P P P ————stimated——_—_ 
1990 ............ a P P P P P P Non-Federal basic as % of P a Ss Assumed: Assumed: 
1991 ............ A Pp P P P P P non-Federal total R&D P a Ss 46 40 
= A P P P P P Pp Same for EACH sector P a S percent percent 
1993 (est.) A P A Percent share of P P Time series mode! total P A Ss of of 
1994 (est.) a P a 1992 R&D totals A S-modei non-Fed. basic research TS-modei A Ss R&D R&D 
National expenditures for applied research, by performing sectors and sources of funds 
1973 ............ A P P P P P P —Telephone follow-up— P P P ——— Estimatead——_—- 
1990 ............ A P P P P 4 P-S For EACH non-Federal P-S A Ss Assumed: Assumed: 
19917 0... A P P P P a P-S sector, applied research P-S A S 34 36 
A P P P P A P-S is the nonbasic/nonde- P-S A S percent percent 
1993 (est.) A P A Percent share of A S-model velopment residual from S-model A Ss of of 
1994 (est.) A P A 1992 R&D totals a S-model total R&D support S-model A S R&D R&D 
National expenditures for development, by performing sectors and sources of funds 
=e A P P P P P P —Telephone follow-up— P P P ———Estimated——— 
1990 ............ A P P P P A P-S For EACH non-Federal P-S A Ss Assumed: Assumed 
== A P P P P A P-S sector, development P-S A S 20 24 
_ ae a P P P P a P-S equals 7% of reported P-S A S percent percent 
1993 (est.) ~ P a Percent share of A S-model or modeled S-model A Ss of of 
1994 (est.) oa P A 1992 R&D totals A S-model total R&D support S-model A S R&D R&D 


NOTE: Data are estimated for 1993 and 1994. 
KEY: A = There is no single survey for this item. It is obtained by adding the appropriate expenditure details. 
P = Based on surveys of R&D performers. 
S = Based on surveys of Federal agencies which are the source of R&D funds. 
P-S = Based on data from surveys of both performers and Federal agency sources. 
S-model = Based on analytical or statistical models using Federal source-reported data. 
TS-model = Based on times series modeling, such as Box-Jenkins techniques. 
FFRDC = federally funded research and development center 
U&C = universities and colleges 


SOURCE: Compiled by NSF/SRS staff. 
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Table A-6. 
Revisions in number of R&D scientists and engineers: 1985 and 1989 


1985 1989 
2 R Previ 8 , 
— ' mat timat 
Thousands 
Total United States R&D scientists and engineers....... 841.6 801.9 949.3 924.2 
Industry: 
Number of full-time equivalent R&D S&Es 646.8 646.8 726.0 733.1 
Federal Government: 

Number of S&Es, by work-activity ee eeeceeececeeeeeeeeeeeeeeeeeeneeeeeeees 55.0 52.1 60.0 58.8 
ia rtenineneicaenna en erinean niece emai ceueeneeicemeenmeiemeteneiees 22.3 22.3 22.9 24.6 
aN 29.7 29.7 33.2 34.2 
ITT nsnsaiirnstniinctetieriatemnerrmeneenmiataienieeninbiniaenemeiameatine 2.9 _ 3.9 — 

Educational institutions: 

Number of full-time equivalent R&D S&Es, 2.2... eee ccceeeeeceeeeeeeeeeeeeee 81.1 — 93.7 — 

Number of doctoral S&Es, by primary work activity... eeeeeeeeeee — 64.7 — 83.5 
iene teense erinrrmeiemcrenaeenmmmniaamenrnnies - 43.6 — 52.7 
TT TET Ee _ 15.7 — 26.0 
TEL Caen TEEN 1.4 _ 0.9 
Management/administration Of R&D.................ecccceeseeeeeeeseeeenseeeneeenees —_ 4.0 _ 3.9 

Number of FTE science and engineering graduate students 
TTT TT CT 27.2 30.5 35.1 39.5 

Nonprofit organizations: 

Number of full-time equivalent R&D S&Es, ....... cee cccecceeceeeeeeeeees 31.5 _ 34.5 _ 

Number of doctoral S&Es, by primary work activity... ceeeeeees a 78 — 9.2 
na eee - 3.4 — 3.8 
titan sn cceriiateerinernraciemniataienemnaieitiantit _ 2.2 — 3.2 
ne _ 0.5 _ 0.5 
Management/administration Of R&D ................cccccccesseseeseeseeeeneeenneenenenens _ 1.7 —_ 1.7 

R&D S&Es per 10,000 labor force oo... cccecceeceeseeeeseeseeseeseeeseneeeeeneees 718 68.4 75.6 73.0 


SOURCE: NSF/SRS, Survey of industrial Research and Development; Survey of Doctorate Recipients; Survey of Graduate Students and Postdoctorates in 
Science and Engineering; U.S. Office of Personnel Management; and Bureau of Labor Statistics, Employment and Earnings (annual). 
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Table B-1. 
Gross domestic product and GDP implicit price defiators: 1953-97 


Gross domestic product GDP price deflator Rates of inflation 
Calendar Fiscal Calendar Fiscal Calendar Fiscal 
Year year year year year year year 
—— Dollars in billions —— 1987=1.00 ee 
eee 370.0 363.4 0.220 0.219 _- —_ 
1954 370.9 367.4 0.222 0.221 0.9 09 
ero 404.3 383.9 0.229 0.226 3.2 23 
1956... 426.2 415.2 0.236 0.234 3.1 3.5 
ee ee 448.6 437.2 0.244 0.243 3.4 3.8 
i scisinsiccisainicnntenniemniaieiaiemmmaemaabats 454.7 447.1 0.249 0.249 2.0 25 
1959 494.2 478.7 0.256 0.255 28 24 
een 513.4 505.9 0.260 0.261 1.6 24 
i css eeeeieeoineiniiicemeideaaatienaates 531.8 516.9 0.263 0.263 12 0.8 
ee 571.6 554.3 0.269 0.268 23 19 
I nseabieteiaceepenenesateeeieninaniaiianin 603.1 585.0 0.272 0.272 1.1 15 
eee 648.0 626.5 0.277 0.276 13 15 
Lh re 702.7 671.4 0.284 0.283 25 25 
i reiinseieeteiteeemntiesiieheieineiniemeneis 769.8 738.6 0.294 0.291 3.5 28 
ee 814.3 791.3 0.303 0.301 3.1 3.4 
ee 889.3 849.8 0.318 0.312 5.0 3.7 
i errnnintiiatineeienieitiaineeiiisemniats 959.5 925.6 0.334 0.328 5.0 5.1 
i eiesieinnerneinitntetiieniesiiieeinetaies 1,010.7 985.6 0.352 0.346 5.4 5.5 
ee 1,097.2 1,051.6 0.371 0.363 5.4 49 
oY 9 ee 1,207.0 1,145.8 0.388 0.382 46 5.2 
ee 1,349.6 1,278.0 0.413 0.402 6.4 5.2 
es 1,458.6 1,403.3 0.449 0.433 8.7 7.7 
ee 1,585.9 1,511.0 0.492 0.476 9.6 9.9 
i ebececinntiebsinetientinbenddhanieemediels 1,768.4 1,685.1 0.523 0.512 6.3 7.6 
ee 1,974.1 1,919.7 0.559 0.554 6.9 8.2 
Si ttnsccenehinbeanaidaieaitenentsenbaads 2,232.7 2,156.4 0.603 0.596 7.93 7.6 
i cuaueenempnintioniimentientisninnicaentinelia 2,488.6 2,431.9 0.656 0.647 8.8 8.6 
Se 2,708.0 2,644.5 0.717 0.706 9.3 9.1 
Sn 3,030.6 2,964.7 0.789 0.778 10.0 10.2 
ee 3,149.6 3,124.9 0.838 0.836 6.2 75 
i anienieriaseeneneenenttaietaaaeidatettiemanssines 3,405.0 3,317.0 0.872 0.870 41 41 
ii inantenpateiastinerciesitetitentteinigeniatiain 3,777.2 3,696.7 0.910 0.909 44 45 
Si nsticcnmesneensennistneinenaanestenmeiens 4,038.7 3,970.9 0.944 0.943 3.7 3.7 
Si ccriscaciteeninaenihetasitienannnasenineschas 4,268.6 4,219.6 0.969 0.971 2.6 3.0 
i hnnsieneessennnsiseniesnnemmenndetieaseaanaaiann 4,539.9 4,453.3 1.000 1.000 3.2 3.0 
ee 4,900.4 4,810.0 1.039 1.036 3.9 3.6 
ii ineinssccnnsenesanininnatenntensmtndnnniins 5,250.8 5,170.1 1.085 1.082 44 44 
i snoicintaaieiehitininsiinteemeigennnass 5,546.1 5,481.5 1.133 1.120 44 3.5 
en 5,724.8 5,676.4 1.176 1.167 3.8 42 
een 6,020.2 5,921.5 1.209 1.201 28 29 
a 6,343.3 6,266.1 1.235 1.230 2.2 24 
EE Cerne 6,736.1 6,633.6 1.261 1.254 2.1 2.0 
1995 (estimated)... 7,116.5 7,024.1 1.297 1.288 29 2.7 
1996 (estimated) 0... 7,506.6 7,407.0 1.335 1.326 29 3.0 
1997 (estimated)... 7,921.3 7,814.9 1.375 1.365 3.0 29 


KEY: — = Data cannot be derived from the statistics shown here. 
NOTES: Data are current as of March 2, 1995. Data are estimated for 1995-97. 


Actual calendar year data provided by the U.S. Department of Commerce, Bureau of Economic Analysis. Fiscal year data and all projections provided by the Office of 
Management and Budget. 
SOURCES. National Science Foundation/Division of Science Resources Studies 


National Patterns of R&D Resources: 1994 


' Table B-2. 

x National expenditures for R&D, by performing sectors and sources of funds: 1953-34 
(page 1 of 2) 

Industry Universibes & colleges Other nonprofit institutions’ 
Sources Sources Sources 
United Federal Total Federal Totai Federal Non- U&C Total Federal Non- 
Year States Govt.’ used Govt. Industry> used Govt. industry U&aC* profits FFRDCs* used Govt. industry profits 
Milhons of dollars 

ees 5.124 1,010 3,630 1,430 2.200 255 138 19 72 26 121 108 34 26 28 
a 5.644 1,020 4,070 1,750 2.320 290 160 22 80 28 141 123 61 31 31 
SE 6,172 905 4,640 2,180 2,460 312 169 25 88 30 180 135 68 35 KA 
+See 8,364 1,041 6,605 3,328 3,277 372 213 29 96 S Lh} 152 77 37 38 
as 9,775 1,220 7,731 4,335 3,396 410 229 x 109 38 240 174 86 37 51 
ae 10,711 1,374 8,389 4,759 3,630 456 254 39 121 42 233 199 99 38 62 
ee 12,357 1,639 9,618 5,635 3,983 526 306 39 134 47 338 236 127 42 67 
1960 0 13,520 1,723 10,509 6,081 4,428 646 405 40 149 52 360 282 166 se 68 
as 14,320 1,878 10,908 6.240 4,668 763 500 40 165 58 410 361 226 49 86 
1962 2. 15,392 2,096 11,464 6,435 5.029 904 613 40 185 66 470 458 295 ~ 109 
=e 17,059 2.279 12.630 7,270 5,360 1,081 760 41 207 73 530 539 365 55 119 
1964000 18,854 2.838 13,512 7,720 5,792 1,275 917 40 235 83 600 433 55 112 
aaa 20,044 3,093 14,185 7,740 6.445 1,474 1,073 41 267 93 629 663 477 62 124 
1966 2. 21,846 3,220 15,548 8,332 7.216 1,715 1,261 42 304 108 630 733 525 70 138 
23,146 3,396 16,385 8,365 8,020 1,921 1,409 48 345 119 673 771 552 74 145 
ae 24,695 3,494 17,429 8,560 8,869 2.149 1,572 55 390 132 719 814 582 81 151 
1969 0. 25.629 3,501 18,308 8,451 9,857 2.225 1,600 60 420 145 725 870 616 33 161 
1970.0... 26,134 4,079 18,067 7,779 10,288 2,335 1,647 61 462 165 737 916 649 95 172 
ee 26.676 4,228 18,320 7,666 10,654 2,500 1,724 70 529 177 716 912 630 98 184 
+a 28,476 4,589 19,552 8.017 11,535 2,630 1,795 74 574 187 753 952 653 101 198 
|: < 30,718 4,762 21,249 8,145 $3,104 2.884 1,985 MM 613 202 817 1,006 690 105 211 
ee 32,863 4,911 22.887 8.220 14,667 3,022 2,032 95 676 219 865 1,178 822 115 241 
Se 35,213 5,354 24,187 8.605 15,582 3,409 2.288 113 749 259 987 1.276 875 125 276 
Se 39,018 5,769 26,997 9,561 17,436 3,729 2,512 123 809 285 1,147 1,376 925 135 316 
42,783 6,012 29.825 10485 19,340 4,067 2,726 139 888 314 1,384 1,495 987 150 358 
SS 48,128 6,810 33.304 11,189 22,115 4,625 3,059 170 1,037 359 1,717 1,672 1,100 165 407 
ee 54,939 7,418 38.226 12,518 25,708 5,366 3,598 193 1,207 368 1,935 1,994 1,350 180 464 
62,596 7,632 44505 14,029 30,476 6,063 4,098 236 1,326 403 2.246 2.150 1,450 200 500 

Fa ee 71,869 8,426 51.810 16382 35,428 6,847 4,571 292 1,549 435 2,486 2,300 1,550 225 525 

g 80,018 9,141 58.650 18545 40,105 7,323 4,768 337 1,727 491 2.479 2,425 1.650 250 525 

= 1983 eee. 89.143 10,582 65.268 20.680 44,588 7,881 4,989 389 1,927 576 2,737 2,675 1,850 275 550 
a 101,167 11,572 74.800 23.396 51,404 8.620 5.430 475 2,101 614 3,150 3,025 2,100 325 600 
— ~~ aes _ ~ es — near enetieemns oe oo 7 a  « rtinase :) 
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Table B-2. 
National expenditures for R&D, by performing sectors and sources of funds: 1953-94 


(page 2 of 2) 
industry ee Unrversites & colleges ee a Other nonprofit nsetutons 
Sources Sources Sources 

Uruted Feoera: Total Federal Totai Federai Non- Ua&C Tota Federai Non- 

Year States Govt’ used Govt industy’ used Govt industy vU&C* profits FFRDCs* Used Govt industry profits 
Milhons of dollars 
0 113,818 12,945 84.239 27,196 57.043 9.686 6.063 560 2.39 694 3,523 3,425 2.400 375 650 
aaa 119,555 13,535 87.823 27.891 59.932 10,927 6.710 7C0 2.784 733 3.895 3.375 2.250 425 700 
SS 125,376 13,413 $2,155 30,752 61,403 12,152 7,342 730 3,192 828 4,206 3,450 2.200 450 800 
ee 132.889 14,281 97,015 30,343 66.672 13,462 8.191 872 3,463 336 4,531 3,600 2.200 500 300 
a 140,981 15,121 102,055 28,554 73,501 14,975 8.988 995 3,921 1,071 4.730 4,100 2.500 550 1,050 
aaa 151,544 16,002 109,727 28,125 81.602 16,283 9.634 1,128 4,323 1,192 4,832 4,700 2.900 650 1,150 
1997 ideaamee 160,096 15.238 116,952 26,372 90,580 17,577 10.230 1.205 4.835 1307 5.073 5.250 3,300 700 1250 
i= 166.697 15,6380 121,314 24,660 96.654 18,794 11,090 1,291 5.018 1,395 5.249 5,650 3.550 750 1.350 
169,515 16,556 122.000 24,006 98,000 19.911 11,957 1,374 5,111 1.469 5,298 5.750 3,600 750 1,400 
1994.00 172,550 17,200 123,800 24.000 93.800 20.500 12,200 1,450 5,300 1,550 5,100 5.950 3,700 800 1,450 
’ Total tunds used by Federal Government are frorn Federal sources. 
* Expenditures for FFROCs adrrunstered Dy industry anc nonprofit insbtubons are nciuded in the totais of the respective sectors. 
* industry R&D expenditures inciude ail non-Federai sources of funds. 
* inctudes R&D funds from state and local government sources. 
° includes R&D expenditures of FFROCs adrmustered Dy indmidual unrversibes and colleges and Dy university consorta in 1993. 99 percent of total funds used were from Federal sources. 
KEY FFROCs = Federally Funded Research and Development Centers 
U&C = unversibes and colleges 

NOTES Oata are based on annual reports by performers except for the of 4 new sample design for Ine undertying Survey of industnai append: A for more informaton. Data available to SRS as of March 3. 
nonprofit sector R&D expenditures by Nonprofit sector performers nave Research and Development. statstcs for 1968-92 have been rewsed. 1995 nave Deen incorporated. 
been estrnated since 1973 on the Dasis of a survey Conducted nm that These statsocs now better reflect R&D performance among firms in the 
year Data ave prelrwnary tor 1993 anc estmated tor 1994 As a result nonmanutactunng indusines and smaii firms in ail industnes. See 
SOURCES. Nabonai Soence FoundatowSRS. Data were denved from  Acadermc Soence Engneenng R&D Expenditures. Fiscal Year 1993. 1993. 1994 and 1995. and an mndependent survey Conducted Dy the 


NSF SRS. Research and Development mn inoustry 1992 NSF/SRS. NSF SRS. Federa/ Funds tor Research and Development Fiscai Years industnal Research institute 
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Table B-3. 


Sources of funds for R&D, by sector: 1953-34 


Year States Govt. industry 4 colleges profits States Govt. industry & colleges profits 
Milhons of current dollars Milhons of constant 1987 dollars’ —_-—- 

A 5,124 2.753 2.245 72 ] 23.320 12540 10.205 329 246 
EE 5.644 3,132 2.373 80 53 25.453 14.135 10.690 362 266 
=e 6,172 3,502 2.520 88 62 27033 15.365 11,006 389 272 
8.364 4.853 3,343 96 72 3.499 20616 14.166 410 306 
| TT 9.775 6,110 3,467 103 89 40.093 25.069 14210 449 365 
TS 10,711 6.773 3,707 121 104 43.016 27225 14,888 486 418 
12,357 8,045 4.064 134 114 48.308 31.461 15.876 525 aan 
aa 13,520 8,735 4,516 149 120 51.960 33559 £17,369 571 46) 

a 14,320 9.254 4,757 165 14s 54.448 35.186 18,087 627 548 
EET 15,382 9.903 5.123 185 175 57267 36.881 19,045 690 651 

7a 17.058 11.204 5.456 207 192 62.717 41.191 20,059 761 706 
a 18.854 12.537 5,887 235 195 68.127 45.317 21.253 851 705 
SE 20.044 13,012 6.548 267 217 70.642 45.877 23,057 a 765 
as 21846 13,968 7,328 304 246 74.501 47689 24927 1.045 841 

2 23.146 14,395 8,142 345 264 76.521 47628 26872 1,146 874 
1968... 24.605 14927 9,005 390 263 7.758 47290 28,321 1.250 898 
1969 nn. 25.629 114893 10,010 420 306 77.087 «444909 29.973 1.280 924 
a 26.134 14891 10,444 462 337 74597 42622 29.67 1.335 966 
ee 26.676 14964 10,822 529 361 7245 47302 21% 1,457 an 
as 28.476 15.807 11,710 574 385 73.714 41.029 30,183 1.503 1000 
a 3.718 16399 13.293 613 413 74338 40208 322.192 1.525 1.013 
aa 32.863 16850 14877 676 460 73.9196 36.170 33.141 1.561 1.043 
1975S .... 35.213 18.109 15,820 749 535 72237 WB 3.162 1.574 1.105 
1976 .... 39.018 119914 17.694 809 601 75.045 32348 33897 1.580 1,161 

ee 42.783 21594 19,629 888 672 76.720 S733 3.117 1,603 1.207 
RE 48.128 23.875 22.450 1,037 766 80.070 3813 W2M 1.740 1.277 
aaa 54.939 26.819 26,081 1.207 832 84.061 41.157 39.762 1 866 1.276 
1980 ... 62.596 29455 W912 1.326 903 87649 41385 43.118 1.878 1 268 
1981 .... 71.869 33.415 35,945 1.549 960 91407 42629 45.563 1.991 1.225 
1982 .... 80.018 3583 40.692 1.727 1,016 95.541 43.702 48,559 2.066 1214 
1983 ... 898.143 40838 45.252 1,927 1,126 102.284 46.881 51 896 2.215 1.293 
1984 .... 101.167 45.648 52.204 2.101 1.214 111.201 SO.187 857.368 2.311 1.335 
1985 .... 113.818 52.127 57.978 2.369 1.344 120.599 55.245 61.418 2.512 1.425 
1986 .... 119.555 54.281 61,057 2.784 1433 123.320 55.966 63,009 2.867 1477 
sae 125.376 57913 62.643 3,192 1 628 125.376 57913 62.643 3.192 1.628 
132.888 59546 68.044 3.463 1,836 127991 57.386 65.492 3.343 1.770 
eee 140,981 59.893 75,046 3,921 2.121 130.025 55.275 69,169 3.624 1.958 
1990 .. 151.544 61493 83,380 4,329 2.342 134.135 54587 73.604 3.865 2.079 
160.096 60.219 92.485 4,835 2.557 136.385 51407 78.652 4,143 2.183 
1992 ... 166.6987 60.239 98,695 5,018 2.745 138,099 SO.002 81.641 4,178 2.278 
1993 ....... 169.515 61.411 100,124 5,111 2.869 137.397 49.837 81.077 4,155 2.328 
1994. 172.550 62.200 102,050 5.300 3,000 137.025 49479 80.934 4.226 2.386 


' See tatbie B-1 for GOP impbctt pce defiaiors used to convert current dollars to constant 1987 doflars. 
NOTE Data are pretrrmunary for 1993 and estimated tor 1994 


SOURCES Nabonai Soence Foundason SRS. Data were denved from NSF SRS. Seseach anc Oeveropment in industry '982 NSF/SRS. Acadernuc 
SoenceEngneenng 8&0 Expencitures. Fiscai Year '983 NSF/SRS. Federai Funds tor Research and Development Fiscal Years 1993. 1994 anc 1995. and an 
independent survey conducted Dy the industna’ Research institute. 
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Tabie B—. 
R&D performance, by sector: 1953-94 


Year States Govt industry 4 colleges FFROCs profits Sates Govt industry S colleges FFROCs profits 
Milhons of current collars —— Millions of constant 1957 Gotars’ ———---- 
5.124 1010 3,630 255 121 108 23.320 4612 6500 1.164 553 43" 
OO 5.644 1020 4,070 290 141 123 2.453 4615 WSS 1,312 838 os 
6,172 905 «864,640 312 180 135 27033 4004 20262 1361 796 530 
 __- 8.364 1041 6,605 372 194 152 3499 4449 27987 1590 823 Sad 
9775 1220 7,731 410 240 174 40.093 5021 31664 1.667 388 713 
== a W711 1374 8389 456 233 199 43.016 5518 33.69: 1.83! 1.177 7338 
a 12.357 1839 9.618 526 338 236 48308 6427 3570 2063 1325 322 
13,520 1.723 10,509 646 360 282 51960 6602 40419 2475 1379 1.085 
1961 . — 4320 1878 10,908 763 410 361 54449 7141 41475 2901 +559 1.373 
19962... 5,382 2096 11,464 904 470 458 57267 7821 42617 3373 1734 1.703 
17,058 2279 12630 1,081 530 539 62717 8379 464% 3974 1949 1.982 
a . 0854 2858 13512 1275 629 500 68.127 10283 48780 4620 2279 2.166 
1965 20.044 3,093 4.185 1474 629 663 70.642 10.929 49947 S208 2223 2.335 
1966 21.846 3.220 15548 1,715 630 733 74,501 11065 52884 5893 2.165 2.433 
1967... 23.146 3.396 16385 1921 673 771 76.521 11282 34076 6382 2236 2.545 
1968 24.605 3494 17429 2.149 719 814 77.759 11.199 54808 6868 2304 2.560 
Oo 25.629 3501 18308 2225 72S 870 77087 10674 34814 6784 2210 2.605 
1970 26.134 4079 18067 2335 737 916 74,597 11.789 S1327 6749 2.1350 2,602 
wy... 26.676 4228 18320 2500 716 912 72.345 11647 49380 6887 #11972 2.458 
28.476 4589 19552 2630 SS 952 73.714 12013 30382 6885 1971 2.454 
1973 30.718 4762 21249 2.864 817 §=1,006 74938 11846 51450 7174 2032 2.436 
1974... 32863 4911 22887 3,022 865 1.178 73.916 11342 30973 6979 1,996 2.624 
1975 35.213 5354 24.187 3,409 987 «1.276 72.237 11.248 49.169 7.162 2074 2.594 
1976 39.018 5.769 26.997 3729 1.147 1.376 75.041 11.268 51620 7283 2240 2.631 
1977 42.783 6012 29825 4067 1384 1.495 76.720 10852 53354 734' 2.496 2.674 
a 48.128 6810 33.304 4625 1717 1672 80.070 11.426 55231 7760 2881 2.773 
1979 54939 7418 36226 5366 135 1994 64.061 11.465 S627! 8294 2991 3.040 
1980............ 62596 7632 4450 6063 2246 2150 87649 10810 62071 8588 3.161 2.999 
19690000... «= 71,868 8426 51810 «866847 «624860 «62.300 91.407 10.830 65665 8801 3.195 2.915 
1962.00... 80,018 9141 56650 7323 2479 2.425 95.541 10934 69968 8760 2.965 2 894 
1983... 89.143 10582 65268 7881 2737 2675 102.284 12.163 74849 9059 3146 3.068 
1984 a. 101,167 11,572 74800 8620 3,150 3.025 111.201 12730 82198 93483 3,465 3.324 
1985.00... 193,878 12945 84239 9686 3523 3425 120.599 13.727 89.236 10.271 3.736 3.628 
1986.00.00... 199,555 13535 87823 10927 3895 3.375 123,320 139399 9633 11253 4011 3.483 
1967.00... 125,376 13.493 92.155 12152 4206 3.450 125.376 13.413 92.155 12152 4206 3.450 
1968.0... 1132869 14281 97.015 13462 4531 3,600 127,991 13.785 93.373 12994 4,374 3.465 
1969.00... 140,981 15,121 102,055 14975 4730 4,100 130.025 13.975 94,060 13840 4372 3.779 
1990.00... 151,544 16,002 109.727 16283 4832 4,700 194.135 14.288 9846 14538 4314 4.148 
a 160.096 15.238 116.952 17577 5.079 5.250 136.385 13,057 99.449 15.062 4352 4 464 
1992... 166,697 15,690 121314 18794 5249 5,650 138.099 13,064 100342 15.649 4371 4.673 
1993.00... 169,595 16,556 122,000 19.911 52968 5,750 137,397 13,460 96.785 16.168 4,307 4.656 
1994... .. 172,550 17.200 123,800 20500 5100 5,950 137.025 13.716 96.176 16348 4,067 4.718 


' See tatie B-1 tor GOP wmptictt once defiators used to Convert current dollars to Constant 1987 dollars. 


KEY U&C = unwersites and colleges 
FFROCSs = federally funded esearch and development centers 


NOTE Data are pretirrunary tor 1993 and estimated for 1994 


SOURCES Natonai Soence Foundaton SRS Data were derved rom NSF SRS. Research anc Deveoqoment in industry ‘982 NSF SRS. Acageruc 
Soence Engneenng 8&0 Expenditures. Fiscai Year 1983 NSF SRS. Fevera’ Funds ‘or Research and Deveropment Fisca Years ‘993. 1994 anc 1985. anc an 
independent survey Conducted Dy the indusina! Research institute 


Table B-5. 
National expenditures for basic research, by performing sectors and sources of funds: 1953-94 


(page 1 of 2) 
industry niveraiiion & col On ft instinaions? 
Sources = Sources Sources 
United Federal Total Federal Total Federal Non- U&C Total Federal Non- 
Year States Govt." used Govt. Indusiry> used‘ Govt. industry U&C* profits FFRDCs® used Govt. industry _profits® 
Millions of doll 
Ss 441 101 151 19 132 110 73 12 10 15 33 46 25 = 12 
1954 ‘ 496 102 166 23 143 136 90 14 15 17 39 53 29 11 13 
TBS ......2...20000ccecee00ee 547 90 189 27 162 159 103 16 21 19 49 60 33 13 14 
Sees 680 105 253 37 216 200 139 18 30 22 51 71 39 15 17 
TET 780 122 271 41 230 240 155 21 39 25 65 82 44 15 23 
ECE 877 126 295 43 252 281 178 24 50 29 78 97 53 16 28 
1959 oo 1,039 172 320 72 248 343 226 24 60 33 92 112 64 18 30 
Se 1,194 157 376 73 297 433 2399 24 72 38 97 131 80 21 30 
SE 1,405 210 395 81 314 536 382 25 85 44 115 149 90 22 37 
ETS 1,722 249 488 143 659 481 25 102 51 136 190 120 24 46 
TESST 1,965 255 522 147 375 814 610 25 121 58 159 215 140 25 50 
es 2,289 314 549 165 384 1,003 768 24 144 67 191 232 160 25 47 
2,555 364 592 186 406 1,138 879 26 164 69 208 253 172 29 52 
See 2,814 385 624 173 451 1,303 1,008 27 197 71 227 275 185 32 58 
3,056 435 629 202 427 1,457 1,124 31 223 73 250 285 190 34 61 
1968 oo. 3,297 432 642 180 462 1,650 1,251 36 276 87 276 297 197 37 63 
Ee 3,441 532 618 160 458 1,711 1,279 39 298 95 275 305 195 43 &7 
TCC 3,531 559 602 158 444 1,796 1,296 40 350 110 269 305 189 44 72 
re 3,652 566 590 134 456 1,914 1,349 46 400 119 260 322 200 45 77 
ae 3,801 597 593 130 463 2,022 1,420 53 415 134 244 345 214 47 84 
See: 3,945 608 631 132 499 2,053 1,454 57 408 134 296 357 218 49 90 
eee 4,343 696 699 163 536 2,153 1,523 60 431 139 390 405 245 54 106 
i Se 4,738 734 730 157 573 2,410 1,695 72 477 166 439 425 245 60 120 
5,130 786 819 185 634 2,549 1,841 71 475 162 512 464 265 64 135 
a 5,735 914 911 210 701 2,800 2,007 73 527 187 600 510 290 70 150 
eee 6,649 1,029 1,035 250 785 3,133 2,221 99 605 208 867 585 335 80 170 
I 7,568 1,089 1,158 265 893 3,619 2,577 114 711 217 1,022 680 400 @5 195 
Se 8,435 1,182 1,325 290 1,035 4,036 2,861 141 733 241 1,132 760 450 95 215 
an | 9,604 1,302 1,614 301 1313 4593 3,260 171 907 255  —«-1,270 825 495 105 225 
s 10,439 1,465 1,904 381 1,523 4,878 3,401 195 998 284 1,327 865 535 115 215 
See 11,645 1,690 2,223 463 1,760 5,303 3,546 236 1,171 350 1,484 945 600 125 220 
' ee 12,931 1,861 2,608 476 2,132 5,732 3.829 283 1,254 366 1,690 1,040 650 150 240 
—— ee re _ Bn (continued) 
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Table B-5. 
National expenditures for basic research, by performing sectors and sources of funds: 1953-94 
(page 2 of 2) 
industry Universities & colleges Other nonprofit institutions* 
Sources Sources Sources 

United Federal Total Federal Total Federal Non- U&C Total Federal Non- 

Year States Govt.' used Govt. industry used‘ Govt. industry  U&C* profits FFRDCs® used Govt. industry _profits® 
Millions of dollars 

ET 14,210 1,923 2,862 489 2,373 6,555 4,342 342 1,447 424 1,765 1,105 675 170 260 
SS 16,613 2,019 4,047 551 3,496 7,491 4,866 436 1,733 456 1,876 1,180 700 200 280 
es 18,023 2,046 4,323 740 3,583 8,391 5,374 496 2,002 519 2,033 1,230 700 210 320 
CS 19,028 2,050 4,500 993 3,507 8,833 5,677 532 2,113 571 2,245 1,340 750 230 360 
Re 21,248 2,371 5,216 1,384 3,832 9,789 6,192 598 2,356 643 2,352 1,520 850 250 420 
22,322 2,366 5,128 1,368 3,760 10,640 6,645 678 2,601 716 2,428 1,760 1,000 300 460 
ees 27,985 2,446 9,423 2,953 6,470 11,601 7,123 734 2.947 797 2,595 1,920 1,100 320 500 
29,579 2,397 9,794 2,792 7,002 12,504 7,713 803 3,120 868 2 B44 2,040 1,150 350 540 
i iccsessinensieeiasiaiies 30,676 2,605 9,700 2,700 7,000 13,270 8,379 845 3,143 903 2,941 2,160 1,250 350 560 
re 31,150 2,700 9,700 2,700 7,000 13,700 8,650 850 3,250 950 2,900 2,150 1,200 370 580 


‘ Total funds used by Federal Government are from Federal sources. 


? Expenditures for FFRDCs administered by industry and nonprofit institutions are included in the totals of the respective sectors. 


3 Industry R&D expenditures include all non-Federal sources of funds. 
“ Distribution by non-Federal sources has been estimated for all years. 
° Includes R&D funds from state and local government sources. 


® includes R&D expenditures of FFRDCs administered by individual universities and colleges and by university consortia. 


KEY: FFROCs = Federally Funded Research and Development Centers 
U&C = universities and colleges 


NOTES: Data are based on annual reports by performers except for the 
nonprofit sector; R&D expenditures by nonprofit sector performers have 
been estimated since 1973 on the basis of a survey conducted in that 
year. Data are preliminary for 1993 and estimated for 1994 The 


SOURCES: National Science Foundation/SRS. Data were derived from 
NSF/SRS, Research and Development in industry: 1992; NSF/SRS., 
Academic Science/Engineering: R&D Expenditures, Fiscal Year 1993. 


character-of-work estimation procedure for industry's R&D expenditures 


was revised for 1986 and later years. As a result of a new sample 
design for the underlying Survey of Industric! Research and 


Development, statistics for 1988-92 have be an revised. These statistics 
NSF/SRS, Federa! Funds for Research and Development: Fiscal Years 


1993, 1994 and 1995. 


now better reflect R&D performance among firms in the 


nonmanutacturing industries and smail firms in all industnes. See 
appendix A for more information. Data available to SRS as of March 3, 


1995 have been incorporated. 


5? 


Table B-6. . 
Sources of funds for basic research, by sector: 1 


Year States Govt. industry &colleges profits States Govt. industry & colleges profits 
Millions of current dollars Milions of constant 1987 dollars' 
1953 445 251 153 10 27 2,010 1,145 696 46 123 
AR 496 283 168 15 30 2,240 1,279 757 68 135 
eT 547 302 191 21 33 2,406 1,333 835 93 145 
SSR 680 362 249 30 39 2,894 1,544 1,056 128 166 
I 780 427 266 39 48 3,204 1,756 1,091 160 197 
SEP 877 478 292 50 57 3,522 1,920 1,173 201 229 
Ee 1,039 626 290 60 63 4,068 2,453 1,133 235 247 
Se 1,194 712 32 72 68 4,582 2,730 1,315 276 261 
EE 1,405 878 361 85 81 5,342 3,338 1,373 323 308 
Re 1,722 1,129 394 102 97 6,416 4,209 1,465 381 361 
0 Se 1,965 1,311 425 121 108 7,224 4,820 1,563 445 397 
OS 2.289 1,598 433 144 114 8,283 5,786 1,563 522 412 
Ee 2,555 1,809 461 164 121 9,018 6,388 1,624 580 427 
EST 2,814 1,978 510 197 129 9,639 6,785 1,736 677 441 
es 3,056 2,201 492 223 140 10,133 7,304 1,624 741 464 
ES 3,297 2,336 535 276 150 10,511 7,464 1,685 885 477 
3,441 2,441 540 298 162 10,440 7,423 1,619 909 490 
ee 3,531 2,471 528 350 182 10,161 7,125 1,502 1,012 522 
3,652 2,509 547 400 196 10,006 6,892 1,477 1,102 535 
ee 3,801 2,605 563 415 218 9,912 6,805 1,453 1,086 567 
3,945 2,708 605 408 224 9,748 6,713 1,469 1,015 551 
Se 4,343 3,017 650 431 245 9,939 6,934 1,453 995 557 
ee 4,738 3,270 705 477 286 9,875 6,842 1,438 1,002 593 
SRE 5,130 3,589 769 475 297 9,967 6,991 1,473 928 575 
Ss 5,735 4.021 850 527 337 10,329 7,250 1,522 951 606 
SS .. 6,649 4,702 964 605 378 11,124 7,878 1,601 1,015 631 
— 7,568 5,353 1,092 711 412 11,658 8,259 1,667 1,099 633 
8.435 5,915 1,271 793 456 11,902 8,362 1,776 1,123 641 
ee 9,604 6,628 1,589 907 480 12,301 8,505 2,017 1,166 613 
ER 10,439 7,109 1,833 998 499 12,479 8,501 2,188 1,194 596 
EE 11,645 7,783 2,121 1,171 570 13,377 8.943 2,433 1,346 655 
Ee 12,931 8,506 2,565 1,254 606 14,221 9,356 2,819 1,380 666 
14,210 9,194 2,885 1,447 684 15,064 9,748 3,057 1,534 725 
SE 16.613 10,012 4,132 1,733 73% 17,120 10,314 4,263 1,785 759 
a 18,023 10,893 4,289 2,002 839 18,023 10,893 4,289 2,002 839 
EE 19,028 11,715 4,269 2,113 931 18,351 11,303 4,110 2,040 898 
sseieedaame 21,248 13,149 4,680 2,356 1,063 19.620 12,147 4,315 2,177 981 
es 22,322 13,807 4,738 2,601 1,176 19,860 12,303 4,189 2,322 1,045 
Ee 27,985 16,217 7,524 2.947 1,297 23,906 13,870 6,403 2,525 1,108 
Se 29,579 16,896 8,155 3,120 1,408 24,563 14,047 6,750 2,598 1,169 
Ee 30,676 17,875 8,195 3,143 1,463 24,901 14,520 6,638 2,555 1,188 
31,150 18,150 8,220 3,250 1,530 24,788 14,456 6,522 2,592 1.218 : 
' 
‘ See table B-1 for GDP implicit price defiators used to convert current dollars to constant 1987 dollars. 
NOTE: Data are preliminary for 1993 and estimated for 1994. 
SOURCES: National Science Foun ation/SRS. Data wore derived from NSF/SRS. Research and Development in industry 1992. NSF/SRS. Academic 
Science/Engineering. R&D Expenditures, Fiscal Year 1993: NSF/SRS, Federal Funds for Research and Development: Fiscal Years 1993, 1994 and 1995. 
ao National Science Foundation 


eT oe 


ee ee ee a 


Non- United Federal Universities U&C Non- 
profits States Govt. industry & colleges FFRDCs profits 
Millions of constant 1987 dollars’ 

33 46 2,010 461 686 502 151 209 

39 53 2,240 462 748 615 176 239 

1955 .............. 547 90 189 159 49 60 2,406 398 825 704 217 262 
1956 oo. 680 105 253 200 51 71 2,894 449 1,072 855 218 301 
1957.00. 780 122 271 240 65 82 3,204 502 1,111 988 267 336 
1958... 877 126 295 281 78 97 3,522 506 1,185 1,129 313 390 
1959 0. 1,039 172 320 343 92 112 4,068 675 1.250 1,345 361 438 
1960 .............. 1,194 157 376 433 97 131 4,582 602 1,446 1,659 372 504 
ee 1,405 210 395 536 115 149 5,342 7398 1502 2,036 437 567 
1962 .00.. 1,722 249 488 659 136 190 6,416 929 1814 2,459 507 706 
1963-0... 1,965 255 522 814 159 215 7,224 338 1919 2993 585 790 
1964.00. 2.289 314 549 1,063 191 232 8283 1,138 1982 3,634 692 838 
1965 00... 2,555 364 592 1,138 208 253 9018 1286 2085 4,021 735 891 
1966 0. 2.514 385 624 1,303 227 275 9639 1323 2.122 4,478 780 935 
= 3,056 435 629 1,457 250 285 10.133 1,445 2076 4,841 831 we 
1968 0. 3,297 432 642 1,650 276 297 10.511 1385 2019 5288 885 934 
1969 0. 3,441 532 618 1,711 275 305 10,440 1,622 1850 5216 913 
1970... 3,531 559 602 1,796 269 305 10,161 1,616 1.710 5,191 777 866 
1979 3,652 566 590 1,914 260 322 10,006 1,559 1590 5.273 716 868 
1972.0... ccne. 3,801 597 593 2,022 244 345 9912 1563 1528 5,293 639 889 
=a 3,945 608 631 2,053 296 357 9.748 1,512 1,528 5,107 736 854 
ae 4,343 696 699 2,153 390 405 $939 1,607 1557 4972 901 902 
1978.00. 4,738 734 730 §=©2,410 439 425 9875 1542 1,484 5,063 922 864 
aa 5,130 786 819 2,549 512 464 9.967 1535 1566 4979 1,000 887 
aes 5,735 914 911 2.800 600 510 10.329 1,650 1,630 5,054 1,083 912 
RE 6,649 1,029 1,035 3,133 867 585 11,124 1,727 1.716 5,257 1,455 970 
SS 7,568 1,089 1,158 3,619 1,022 680 11,658 1,683 1765 5594 1,580 1,037 
19B0 on 8,435 1,182 1,325 4,036 1,132 760 11,902 1674 1848 5,717 1,603 1,060 
se 9,604 1,302 1,614 4,593 1,270 825 12,301 1,674 2,046 5,904 1,632 1,046 
10,439 1465 1904 4878 1,327 365 12478 1752 2.272 5,835 1,587 1,032 
ae 11645 1690 2223 5303 £1,484 945 13.377 1943 2549 6,095 1,706 1,084 
- 12,931 1861 2608 5,732 1,690 1,040 14.221 2047 2866 6,306 1,859 1,143 
1985 oon. 14.210 1923 2862 6,555 1,765 1,105 15.064 2039 3,032 6,951 1,872 1,171 
1986 oo. 16.613 2019 4047 # 7,491 1,876 1,180 17,120 2079 4176 7,715 1,932 1.218 
18,023 2,046 4323 £8,391 2.033 1,230 18.023 2046 4323 &391 2.033 1,230 
a 19.028 2,050 4500 88693 2245 1,340 18,351 1979 433% 68584 2.167 1,290 
ae 21.248 2,371 5.216 9,789 2,352 1,520 19,620 2,191 4.807 9,047 2.174 1,401 
1990 oon 22,322 2,366 5.128 10640 2428 1,760 19860 2.113 4526 9,500 2.168 1,553 
ee 27,985 2446 9423 11,601 2.595 1,920 23,906 2096 86013 9,941 2.224 1,633 
= 29.579 2397 9794 12504 2844 2.040 24,563 1,996 8.101 10,411 2.368 1,687 
ae 30.676 2605 9700 13270 2941 2.160 24,901 2,118 7,854 10,789 2.391 1,749 
a 31.150 2,700 9,700 13,700 2900 2.150 24,788 2,153 7.692 10,925 2.313 1,705 


‘ See table B-1 tor GOP implicit price defiators used to convert current dollars to constant 1987 dollars. 


KEY U&C = universities and colleges 
FFROCs = Federally Funded Research and Development Centers 


NOTE. Data are preliminary for 1993 and estimated for 1994. 


SOURCES Nationa! Science Foundator/SRS. Data were derived trom NSF/SRS. Research and Development in industry 1992. NSF/SRS. Academic 


Sorence/Engineering R&D Expenditures, Fiscal Year 1993. NSF/SRS. Federal Funds for Research and Development Fiscal Years 1993. 199 and 1995 


National Patterns of R&D Resources: 1994 


Y) # 


S Table 6-8. 
National expenditures for applied research, by performing sectors and sources of funds: 1953-94 
(page 1 of 2) , 
Sources Sources Sources 

United Federal Total Federal Tota! Federal! U&C Total Non- 

Year States Govt’ used Govt. industry’ used‘ Govt. industry  U&C* profits FFRDCs* used Govt. industry profits® 
Millions of dollars ~ 

1,279 345 726 288 438 130 57 6 57 10 as ce 13 11 10 
i etnesnssneheeunnsbdeseintain 1,390 349 814 322 492 137 61 7 59 10 51 3 15 13 11 
ee 1,481 310 928 368 560 136 58 8 60 10 65 42 17 14 11 
6 1,889 356 1,268 474 794 147 68 9 59 11 71 47 19 14 14 
ee 2.374 417 1,670 678 992 145 62 11 61 11 86 56 22 14 20 
2.699 474 1,911 774 1,137 148 on 12 61 11 102 od 25 14 25 
Ee 2,900 558 1,991 813 1,178 155 67 12 64 12 119 77 35 15 27 
Sea 3,020 595 2,029 833 1,196 179 88 13 66 12 122 95 50 17 28 
3,065 634 1,977 812 1,165 192 98 13 69 12 135 127 75 17 35 
3,665 702 2.449 1,011 1,438 205 109 13 70 13 155 154 i 8) 19 45 
3,742 715 2,457 1,007 1,450 227 128 oS 72 13 170 173 105 19 49 
ee 4,128 903 2,600 1,040 1,560 232 127 14 77 14 202 191 125 19 47 
— 4,339 990 2,658 1,038 1,620 279 157 13 88 21 204 208 135 21 52 
he 4,601 997 2,843 1,039 1,804 328 ed 13 89 32 207 226 145 24 57 
0 es 4,780 1,027 2.915 1,066 1,849 374 222 15 102 35 219 245 160 25 60 
Ie 5,130 1,110 3,124 1,043 2,081 403 253 16 97 37 231 262 172 28 62 
Se 5.315 1,113 3,287 1,015 2.272 407 246 16 105 40 210 298 200 32 66 
ee 5.738 1,345 3,427 1,049 2.378 427 267 16 99 45 216 323 220 3 70 
+e 5,759 1,322 3,415 974 2,441 474 292 19 115 48 210 338 230 ce] 74 
wr 6,011 1,387 3,514 952 2.562 524 320 18 140 46 221 365 251 35 79 
1973 6.598 1,480 3,825 993 2.832 713 461 23 172 57 227 353 234 % 83 
1974 7,189 1,574 4.288 1,025 3.263 7% 438 29 203 66 178 413 280 40 93 
ee 7,802 1,730 4,570 1,130 3,440 851 515 ce] 225 77 203 448 300 43 105 
1976 8.954 2,093 5,112 1,200 3,912 1,916 584 43 282 107 235 498 330 48 120 
1977 9,570 2.044 5,636 1,325 4,311 1,067 607 46 303 111 290 533 345 53 135 F 
Se 10,584 2.191 6,300 1,430 4,870 1,184 644 56 354 130 319 590 385 55 150 
SS 11,976 2,392 7,225 1,555 5,670 1,310 708 65 412 125 339 710 480 60 170 
1980 ..... 13,610 2.484 8,450 1,900 6.550 1,530 878 78 440 134 421 725 480 65 180 
1981 ... 16,363 2.732 10.699 2,340 8,359 1,731 946 101 534 150 421 780 515 75 190 
1982 oon . 18,151 2.729 12,323 2,960 9.363 1,858 959 118 608 173 426 815 540 85 190 
1983 ........... oe 20,262 3,020 13,927 3,641 10,286 1,988 1,055 126 621 186 452 875 580 95 200 
1984... 22.388 2,903 15,765 4224 11,541 2.254 1,190 159 700 205 536 930 600 110 220 


2 Table B-8. 
g National expenditures for appiied research, by performing sectors and sources of funds: 1953-394 
& (page 2 of 2) 
AY . ae industry oti Unnversites & colleges Other nonprofit institutons* 
: Sources Sources Sources 
Q United Federal Tota! Federal Total Federai Non- UaC Total Federai Non- 
> Year States Govt.’ used Govt industry usec Govt. industry vU&C* profits FFRDCs*® used Govt industry profits® 
dD nn a — Mithons of dollars 
? LS : 25.327 3.133 18,255 5,347 12,908 2.418 1,262 179 756 221 586 935 575 130 230 
I 27,080 3,141 19,760 4,678 15,082 2.628 1,331 215 856 226 561 980 600 140 250 
3 1987 .......... ssciataeeemieeiaiedl 27,689 3,392 19,813 4,660 15,153 2.912 1,455 239 967 251 532 1,040 600 150 2390 
RR ee 29.221 3.288 20,748 4.217 16,531 3.516 1,830 2793 1, «08 239 529 1,140 650 170 320 
3 TOBE oe 32.277 3,611 22,691 4.698 17,983 4,055 2.084 327 1,291 353 600 1,320 750 190 380 
Se 34,822 3,587 24,785 6.353 18,432 4.346 2.157 371 1,425 333 624 1,480 850 220 410 
Se 37,357 4,083 26,172 5.188 20,984 4,478 2.122 387 1,550 419 924 1,690 1,000 240 450 
ae 38,843 4.219 27,175 4,951 22.224 4,714 2.340 3398 1,547 429 335 1,800 1,050 260 490 
a . 40,384 4,755 27,900 5,200 22,700 5,007 2,501 433 1,610 463 962 1,760 1,000 260 500 
ER . 41,040 4,900 28,300 5,200 23,100 5.160 2.500 490 1,680 490 820 1,860 1,050 290 520 
’ Total tunds used by Federai Government are from Federai sources. 
? Expenditures for FF ROCs adrurustered by industry and nonprofit insttubons are included in the totais of the respectve sectors. 
* industry R&O expenditures inciude ail non-Federai sources of tunds. 
* Apphed research totais nave Deen estimated since 1978. Distribubon by non-Federa! sources has been estimated for ail years. 
* includes R&D tunds from state and local government sources. 
* includes R&D expenditures of FFROCs adrmumstered Dy indiiduai universibes and colleges and Dy university consorta Data have been estimated since 1978 
KEY FFROCs = tederaity tunded research and development centers 
U&C = unversibes and colleges 
NOTES Data are based on annual reports by performers except for Character-of-work esbmabon procedure for industry's R&D expenditures ow Defter reflect R&D performance among firms in the 
the nonprofit sector, R&D expenditures Dy nonprofit sector performers was revised for 1986 and later years As a result of a new sample nonmanutactunng indusines and smail firms in ail indusines. See 
have been estimated since 1973 on the basis of a susvey Conducted in design for the undertying Survey of industnal Research and appendix A for more information. Data available to SRS as of March 3. 
that year Data are prelirrunary for 1993 and estimated for 1994 The Development. statsbcs for 1988-92 nave been revised These statstcs 1995 nave been incorporated 
SOURCES Natonal Soence Foundatonm SRS. Data were derved from § NSF/SRS. Federal’ Funds for Research and Development Fiscal Years 
NSF /SRS. Research and Development in industry 1992. NSF/SRS. 1993. 1994 and 1995. 


Acaderm Scence Engineenng R&D Expenditures, Fiscal Year 1993. 


Table B-9. 


Sources of funds for applied research, by sector: 1953-34 


Year States Govt industry 4 colleges profits States Gott industry 4 colleges profits 
———————=—" Millions of Current Gollars = Millions of constant 1987 dollars’ -" 
aia 1.279 747 455 57 20 5.824 3405 2066 260 31 
1.390 798 512 59 21 6.272 3604 2306 267 35 
SR 1,481 818 582 60 21 6.497 3597 2542 265 de 
SE 1,889 988 817 59 25 8.025 4204 3462 252 106 
a 2.374 1.265 1,017 61 31 9.740 5.194 4168 251 127 
Se 2.699 1,439 1,163 61 % 10.839 5.779 = 4.671 245 145 
A 2.900 1.592 1,205 6 39 11,341 6230 4,707 251 153 
Sa 3.020 1.688 1.226 66 40 11,602 6480 4715 253 154 
Se 3.065 1754 1,195 69 47 11.654 6669 4544 262 179 
1962... 3.665 2.067 1.470 70 58 13.639 7697 §=—6. 5, 465 261 216 
1963... 3,742 2.125 1.483 72 62 13.757 7893 65452 265 228 
1964... 4,128 2.397 1,593 77 61 14.920 8.670 5,751 279 220 
1965... 4.339 2.524 1.654 88 73 15.297 8904 5824 311 257 
a 4,601 2.582 1.841 89 39 15,703 8.831 6.262 6 304 
1967......... 4.780 2.694 1,889 102 95 15.811 83923 6235 339 314 
1968... 5.130 2.809 2.125 97 99 16.238 83930 6.683 311 314 
1969. -_ 5.315 2.784 2.320 105 106 16.008 8.421 6.947 320 320 
1970... 5.738 3.097 2.427 9s 115 16,399 6888 6.896 286 329 
1971... 5.759 3.028 2 494 115 122 15.642 8270 86,724 317 32 
1972... 6,011 3,131 2.615 140 125 15.579 8.148 866,740 366 324 
1973. 6.598 3.395 2.891 172 140 16.136 8 364 7,002 428 343 
1974 7.189 3.495 3,332 203 159 16.216 7.964 7.423 469 360 
1975. 7,802 3,878 3,517 225 182 16.048 8.049 7.151 473 375 
1976.. 8.954 4 442 4.003 262 227 17.258 8.613 7,656 551 438 
1977 9.570 4611 4,410 333 246 17,175 8.296 7,890 547 442 
1978... 10.584 4.969 4.981 4 280 17,624 8.302 8.261 594 467 
1979 11.976 5.474 5.795 412 295 18,342 8417 8,835 637 452 
1980 13,610 6.163 6.693 dac 314 19,078 8678 9.336 623 441 
1981 16.363 6.954 8.535 534 340 20.826 8.887 10,819 686 doe 
1982 18,151 7.614 9.566 608 363 21,674 9.096 11.416 727 4M 
1983. 20,262 8.748 10,507 621 386 23.251 10,044 12.050 714 443 
1984 22.388 9453 11.810 700 425 24.609 10384 12.978 770 467 
1985 25.327 0903 13.217 756 451 26.836 11,555 14,001 802 478 
1986. 27.080 10.311 15.437 856 476 27933 10,630 15,990 882 491 
1987 27.689 10639 15,542 967 541 27.689 10639 15,542 967 541 
1988 29.221 10.514 16,980 1,108 619 26.145 10.135 16,343 1.070 597 
1989 32.277 11,743 8 186,510 1,291 733 29.770 10.839 17,061 1,193 676 
1990 4822 13,571 19,023 1,425 803 30.822 12043 16,794 1272 713 
1991 37,357 13,327 21,611 1.550 869 31.628 11.379 18,379 1.328 742 
1992 33.843 13495 22,882 1.547 919 32.183 11203 18,929 1.288 763 
1993. 40.384 14418 23,393 1,610 963 32.735 11.702 18,943 1,309 781 
1994. 41040 14470 23,880 1.680 1,010 32.594 11.511 18,940 1.340 803 


See tatve B-1 tor GOP imphot price defiators used to Convert current dollars to constant 1967 dodlars 


NOTE Data are pretirrenary for 1993 and estimated tor 1904 


SOURCES Natonai Soence Foundaton SRS Data were derved from NSF SRS. Research and Development i industry '982 NSF SRS. Acadernc 
Soence Engmeenng R&D Expenditures. Fiscal Year 1983. NSF SRS. Federa’ Funds tor Research and Development Fiscal Years 1983. 1984 anc 1995 


Table B-10. 
Applied research performance, by sector: 1953-94 


Year Sates Govt industry & colleges FFRDCs profits States Govt. industry & colleges FFRDCs profits 
Milhons of current 1987 dollars == =—i—‘<‘;CS*S ————— Millons of constant 1987 dollars’ — 
a 1.273 345 726 130 44 — 5.824 1575 3300 534 201 155 
a 1.390 349 8t4 137 51 33 6272 1579 3,667 620 231 176 
1955... 1,481 310 328 136 65 42 6497 1372 4052 602 268 183 
19956. . 1.889 S36 6042s 147 71 47 8.025 1521 5,373 628 303 199 
=a 2.374 417 1,670 145 86 56 9.740 1716 6,844 597 34 230 
1968.............. 2.699 474 1.911 148 102 & 10.839 1904 7.675 $94 410 257 
1953... —- 2,900 558 1.991 155 119 77 11,341 2.188 7.777 608 467 301 
1960. 3.020 595 2,029 173 122 95 11.602 2280 7804 686 467 365 
1961.00 3.065 6340S sé. 77 192 135 127 11654 2411 7.517 730 513 483 
1962 3,668 702 «ss 2. 4499 205 155 154 13.639 2619 93104 765 578 572 
1963 3.742 7158 2457 227 170 173 13.757 2629 93033 835 625 636 
1964 4.128 903 2.600 232 202 191 14.3920 3272 93,386 34° 732 690 
1965 4.339 990 2.658 279 204 208 5.296 3498 93359 3986 721 732 
1966 4,601 997 2843 328 207 226 15.703 3426 9670 £1,127 711 769 
1967 4780 1027 2915 374 219 245 15.811 3412 9620 1.243 728 8039 
1968 5.130 1110 3,124 403 231 262 16.238 $3558 9824 £1292 740 824 
1969 5.315 1113 3.287 407 210 238 16.008 3393 9841 1,241 640 892 
1970 5.738 135 £3427 427 216 323 16.399 3887 93736 +26 624 918 
1971 . 5.759 1322 3415 474 210 338 15.642 3642 939205 i306 579 gi? 
1972 6.011 1387 3514 524 221 365 15.579 3,451 9.057 1.372 579 a 
1973 6598 1480 3.825 713 227 353 16.136 3682 9262 1,774 565 855 
1974 7.189 #41574 «84288 73% 178 413 6216 3635 93550 1,700 411 320 
1975 7802 17% £4570 851 203 448 16.048 3634 9289 £41788 426 gt 
1976. 8954 2093 5,112 1.016 235 498 7258 #$4088 9774 1984 459 952 
1977 . 9570 2044 5636 1.067 290 533 17.175 3.690 10.082 1926 523 953 
1978 10.584 2191 6.300 1.184 319 590 17624 3676 10448 1987 535 978 
1979 1.976 2392 7.225 1.310 339 710 18.342 3.697 11014 2025 524 1,082 
1980 13.610 2484 8.450 1.530 42) 725 19.078 3.518 11.785 2.167 596 1,011 
1981 16.363 2732 10.699 1,731 421 780 20.826 3512 13560 2225 541 gag 
1982 18.151 2.729 12.323 1 858 426 815 21674 3.264 14705 £2222 510 973 
1983 . 20.262 3.020 13,927 1.988 452 875 23.251 347) 15971 2.285 520 1,003 
1384 22.388 2903 15.765 2.254 536 330 24.609 3194 17324 2.480 590 1,022 
1985 25.327 3133 18.255 2.418 586 335 26.8396 3322 9338 2564 621 990 
1986 . 27.080 3,141 19.760 2.628 561 a0 2739333 323 UW32 2,706 578 1.022 
1987 27.689 33992 19.813 2.912 532 1.00 27.689 3.392 19813 2912 532 1.040 
1968... 29.221 3.288 20.748 3.516 529 «(11418 28.145 3.174 19969 3,394 511 1.097 
1989............. 32.277 3611 22.691 4 055 600 «61 20 29.770 3337 2w913 3,748 555 1.217 
34.822 3587 24,785 4.346 624 1.480 30.822 3.203 21876 3,880 557 1.306 
1991 37.357 4093 26.172 4.478 9240—S «4.690 31.828 3507 22255 3837 782 1.437 
1992 38.843 4219 27.175 4.714 935 1,800 32.183 3513 22477 3,925 773 1,489 
1993 40.384 4755 27,900 5.007 92 @#641.760 32.735 3.866 22591 4,071 782 1.425 
1994 41.040 4900 28,300 5.160 820 1.860 32.594 3907 22443 4115 654 1.475 


' See tatie B-1 tor GOP imptocit price deflators used to Convert current dollars to Comstamt '987 dollars. 


KEY USC « Universites and colleges 
FFROCS = Federally Funded Research and Deveiopment Centers 


NOTE Data are pretirmunary for 1993 and estrmated for 1994 


SOURCES Natbonai Soence Foundatow SRS Data were denved trom NSF SRS. Research and Developmen © industry '982 NSF SRS. Acagermnc 
Scoence Engneenng 8&0 Expenditures. Fiscal Year ' 983 NSF SRS. fevera’ Funds tor Research and Deveqoment Fiscal Years 1983. 1994 ang 1995. 


Natonai Patterns of R&D Resources. 1994 


Natonai for development, by performing sectors and sources of funds: 1953-94 
(page 1 of 2) 
__s dustry eT Oe Universibes & colleges ___Other nonprofit nstatons* 
‘Sources i Src he . Sources m 
United Federai Tota - acera Federai Non- vac Tota Federai Non- 
Year States Govt.’ used Govt industry” usec* Govt industry usc profits FFRDCs*® used Govt industry profits® 
- Milhons of dollars —— 
1953 .. 3.404 ote 2.753 1.123 1630 1§ 8 1 5 1 4 28 16 6 6 
1954 3,758 569 3,090 1.405 1,685 17  ) 1 6 1 $1 31 17 ? 7 
1955 4.144 505 3,523 1.785 1738 17 8 1 7 1 66 3 18 8 7 
1956 5.795 580 5.064 2.817 2.267 25 15 2 7 1 72 x 13 8 7 
1957 .. 6,621 681 5.790 3.616 2.174 25 12 2 g 2 89 % 20 8 8 
1958 . 7.135 774 6.183 3.942 2.241 27 12 3 10 2 113 3 21 8 g 
1959 8.418 303 727 4.750 2.557 28 13 3 10 2 127 47 28 9 1¢ 
1960 9.306 971 8.104 5.169 2.335 s 18 3 11 2 141 56 % 10 10 
1961 9.850 1034 8.536 5.347 3.189 3% 20 2 11 2 160 85 61 10 14 
1962 190,005 1.145 8.527 5.281 3.246 40 23 2 13 2 173 114 85 11 18 
1963 11,382 1.308 9.651 6.116 3.535 40 22 2 14 2 201 1§1 120 1 20 
1964 12,437 1.621 10.363 6.515 3.848 40 22 2 14 2 236 177 138 11 18 
1965 13,150 1738 10.935 6.516 4.419 57 37 2 15 3 217 202 170 12 20 
1966 14,431 1.838 12.081 7.120 4.961 a 59 2 18 5 196 232 195 14 23 
1967 15.310 1334 12.841 7.097 5.744 90 63 2 20 5 204 241 202 15 24 
1968 16.178 1.952 13.663 7.337 6.326 96 68 3 17 8 212 255 213 16 26 
1@RKo 16.873 1.856 14.403 7276 7.127 107 75 5 17 10 240 267 22? 18 28 
1970 16.865 2.175 14.038 6.572 7 466 112 “ 5 13 10 252 288 240 18 xX 
1977 17.265 2.340 14.315 6.558 7.787 112 83 5 14 10 246 252 200 19 3 
1972 18.664 2.605 15,445 6.935 8.510 84 55 3 19 ? 268 242 188 19 35 
1973 20.175 2.674 16.733 7,020 9.773 118 70 4 33 11 234 296 238 20 x) 
1974 21.331 2.641 17.900 7 O32 10.868 LK <) 71 6 4o 14 297 360 237 21 <2 
1975 22.673 2.890 18.887 7.318 11.569 148 78 ? 47 16 345 403 330 22 51 
1976 24.934 2.890 21.066 8.176 12.890 164 87 s 52 16 400 414 330 23 61 
1977 27.478 3.054 23.278 8.950 14.328 200 112 4 58 16 a 452 382 27 73 
1978 30.895 3.590 25.969 9 309 16.460 38 _ 5 78 21 531 497 380 XR 87 
1979 35.395 3.937 29 Bc 10.688 19.145 437 313 14 in| 26 574 604 470 3 3 
1980 40,551 3.94 4.7RO 11.839 22.891 497 359 17 33 28 633 665 520 40 105 
1981 45.902 4.382 39.497 13,741 25.756 523 365 20 108 xX 795 695 540 45 110 
1982 51.428 4.947 44.423 15.204 29.219 587 408 24 121 I 726 745 575 50 120 
1983 57236 5.872 49.118 16.576 32. 542 590 388 27 135 40 801 855 670 55 1X 
1964 65.848 6.808 56.427 18.696 37.731 634 411 33 147 43 824 1.055 850 65 140 
(continued) 
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National expenditures for development, by performing sectors and sources of funds: 1953-94 


(page 2 of 2) 
Sources Sources Sources 
United Federal Total Federal Total Federal Non- U&aC Total Federal Non- 
Year States Govt." used Govt. industry’ used‘ Govt. industry U&C* profits FFRDCs® used Govt. industry  srofits® 
Millions of dollars 

SE 74,281 7,889 63,122 21,360 41,762 713 459 39 166 49 1,172 1,385 1,150 75 160 
- Sa 75,862 8.375 64,016 22,662 41,354 808 513 49 195 51 1,458 1,205 950 85 170 
— I 72 S04 7,975 68,019 25,352 42,667 849 513 55 223 58 1,641 1,180 906 90 190 
TC .. 84,640 8,943 71,767 25,133 46,634 1,053 684 61 242 66 1,757 1,120 800 100 220 
Ie 87,456 9,139 74,148 22,472 51,676 1,131 712 70 274 75 1,778 1,260 900 110 250 
See 94,400 10,049 79,814 20,404 59,410 1,297 832 79 303 83 1,780 1,460) 1,050 130 280 
Nees 94,754 8,699 81,357 18,231 63,126 1,498 985 84 338 91 1,560 1,640 1,200 140 300 
Se 98,275 9,074 84.345 16.917 67,428 1,576 1,037 90 351 98 1,470 1,810 1,350 140 320 
aaa 98 455 9,196 84,400 16,100 68,300 1,634 1,077 96 358 103 1,395 1,830 1,350 140 340 
RE 106,360 9,600 85.800 16,100 69,700 1,640 1,050 198 370 110 1,380 1,940 1,450 140 350 


‘ Total funds used by Federal Government are fron Federal sources. 


? Expenditures for FFRDCs administered by industry and nonprofit institutions are included in the totals of the respi ictive sectors. 


3 Industry R&D expenditures include ali non-Federal sources of funds 


* Development totais have been estimated since 1978. Distribution by non-Federa! sources has bee’: estitated for all years. 


° includes R&D funds from state and local government sources. 


* includes R&D expenditures of FFRDCs admunistered by individual universities and colleges and by university consortia. Data have been estimated sinve 1978. 


KEY: FFROCs = Federally Funded Research and Development Centers 
U&C = Universites and college 


NOTES. Data are based o7: anual » ports by performers except for the 
nonprofit sector. RAD exrenditures by nonprofit sector performers have 
been estmated since 1973 on the basis of a survey Conducted in that 
year Data are preliminary for 1993 and estimated for 1994. The 


SOURCES Natonai Scence FoundatiorySRS Data were derived from 
NSF ‘SRS. Research and Development in industry 1992. NSF/SRS 
Acadermuc Scence/Engineening R&D Expenditures, Fiscal Year 1993. 


character-ci-work estimation procedure for industry's R&D expenditures 
«2s revised for 1986 and later years. As a result of a new sample 


design for the underlying Survey of industrial Research and 
Development, statistics for 1988-92 have been revised. These 


NSF/SRS. Federa/ Funds for Research and Development: Fiscal Years 
1993, 1994 and 1995 


statistics now better reflect R&D performance among firms in the 
nonmanutacturing industries and small firms in all industries. See 
appendix A for more information. Data available to SRS as of March 3, 


1995 have beer. incorpora‘ed. 


Table B-12. 
Sources of funds for development, by sector: 1953-94 


United Federal Universities Non- United Federal Universities Non- 

Year States Govt. industry & colleges profits States Govt. industry & colleges profits 
Millions of current dollars Millions of constant 1987 dollars' ——— 
See SE A 3,404 1,755 1,637 5 7 15,486 7,990 7,441 23 32 
1954 3,758 2,051 1,693 6 8 16,941 9,252 7,626 27 36 
ES, 4,144 2,382 1,747 7 8 18,130 10,435 7,629 31 35 
TTI LA 5,795 3,503 2.277 7 8 24,580 14,867 9,648 30 os 
IS 6,621 4,418 2,184 9 10 27,149 18,120 8,951 37 41 
ERS 7,135 4,862 2,252 10 11 28,655 19,526 9,044 40 44 
Sc ciesittietiniiiiaintinds 8,418 5,827 2,569 10 12 32,899 22.778 10,035 39 47 
es 9,306 6,335 2,948 11 12 35,775 24.349 11,338 42 46 
SE Se 9,850 6,622 3,201 11 16 37,452 25.179 12,171 42 61 
a 10,005 6,713 3,259 13 20 37,212 24.974 12,115 49 74 
a 11,352 7,768 3,548 14 22 41,735 28,559 13,044 51 81 
ETT ae sees 12,437 8,542 3,861 14 20 44,924 30,862 13,939 51 72 
SS 13,150 8,679 4,433 15 23 46,328 30,585 15,609 53 81 
SS 14,431 9,408 4,977 18 28 49,159 32,073 16,929 62 95 
Ere 15,310 9,500 5,761 20 29 50,577 31,401 19,013 66 96 
ees 16,178 9,782 6,345 17 34 51,011 30,896 19,953 54 107 
RE ae 16,873 9,668 7,150 17 38 50,639 29,065 21,407 52 114 
_ Sess 16,865 9,323 7,489 13 40 48,037 26,609 21,276 38 114 
i tniieniectininieubinietani 17,265 9,427 7,781 14 43 46,697 25.568 20.973 39 116 
Ps 18,664 10,071 8,532 19 42 48,224 26.076 21,990 50 109 
RE 20,175 10,296 9,797 33 49 49.054 25,131 23,722 82 119 
er 21,331 10,338 10,895 42 56 47,761 23,272 24,266 97 726 
ee 22,673 10,961 11,598 47 67 46,314 22,505 23,574 99 137 
EC 24,934 11,883 12,922 52 77 47,817 22.860 24,708 102 148 
0 27,478 12,962 14,369 58 89 49,216 23,247 25,705 105 159 
30,895 14,204 16,505 78 108 51,322 23,640 27,372 131 180 
0 35,395 15,992 19,194 84 125 54,061 24,480 29,259 130 191 
1980 40,551 17,377 22,948 93 133 56.669 24.345 32,006 i32 186 
a ... 45,902 19,833 25,821 108 140 58.280 25.236 32.727 139 178 
0 SS 21,860 29,293 121 154 61,388 26.103 34,956 45 184 
1983 57.236 24,307 32,624 135 170 65.657 27,894 37,413 155 195 
1984 65.848 27,689 37,829 147 183 72,371 30,437 41,570 162 201 
See 74,281 32,030 41,876 166 209 78,698 33,941 44 360 176 221 
1986 75,862 33,958 41 488 195 221 78,266 35.022 42,815 201 228 
1987 79.664 36,381 42,812 223 248 79,664 36,381 42.812 223 248 
aaa 84 640 37,317 46,795 242 286 81,496 35.948 45,039 234 275 
we 87 456 35.001 51.856 274 325 80.635 32.289 47,794 253 300 
1990 94 400 34,115 59.619 303 363 83,453 30.240 52.621 271 32) 
Se 94,754 30,675 63,350 338 391 80.650 26.158 53,87) 290 333 
Se 98,275 20 848 67,658 351 418 81,353 24,752 55.9F2 292 346 
oe 98 455 29,118 68,536 358 443 79,761 23.616 55.495 291 359 
... 100,360 29... 80 69,950 370 460 79,643 23,511 55,472 295 365 
‘ See table B-1 for GDP implicit price defiators useii to convert current collars to constant 1987 dollars 
NOTE: Data are preliminary for 1993 and estimated for 1994. 
SOURCES: National Science FoundatiowSRS. Data were derived from NSF/SRS, Research and Development in ir dustry 1992. NSF/SRS, Academic 
Science/Engineering R&D Expenditures, Fiscal Year 1993. NSF/SRS, Federal Funds for Research and Developreznt: Fiscal Years 1993. 1994 and 1995 
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United Federal Universities U&C Non- 
States Govt. industry & colleges FFRDCs profits 

Millions of constant 1987 dollars’ — 

1953.............. 3,404 564 2,753 15 44 28 15,486 2575 12,514 68 201 127 
1954.............. 3,758 569 3,090 17 51 31 16,941 2575 13,919 7? 231 140 

1955.............. 4,144 505 3,523 17 66 33 18,130 2235 15,384 75 2392 144 
1956.............. 5,795 580 5,064 25 72 34 24,580 2479 21,542 107 308 144 

; 1957.............. 6,621 681 5,790 25 89 36 27,149 2802 23,730 103 366 148 
1958.............. 7,135 774 ~=©6,183 27 113 38 28,655 3,108 24,831 108 454 153 
: 1959... 8,418 909 7,307 28 127 47 32,899 3,565 28,543 110 498 184 

7 

, 1960.............. 9,306 971 8,104 34 141 56 35,775 3,720 31,169 130 540 215 
; 1961... 9.850 1034 8536 35 160 85 37,452 3,932 32,456 133 608 323 
i 1962.............. 10,005 1,145 8,527 40 179 114 37,212 4272 31,699 149 668 424 
. 1963... 11,352 1309 9,651 40 201 151 41,735 4813 35,482 147 739 555 
ae 12,437 1,621 10,363 40 236 177 44924 5873 37,412 145 855 639 
1965... 13,150 1,739 10,935 57 217 202 46,328 6,145 38,504 201 767 711 
ES 14,431 1,838 12,081 84 196 232 49.159 6316 41,092 289 674 789 

= 15,310 1,934 12,641 90 204 241 50.577 6425 42,380 299 678 795 

1968 oo... 16,178 1,952 13,663 96 212 255 51,011 6256 42,965 308 679 802 

1969 0. 16,873 1,856 14,403 107 240 267 50.639 5,659 43.123 326 732 799 

ee 16,865 2,175 14,038 112 252 288 48.037 6286 39,881 324 728 818 

aaa 17,265 2,340 14,315 112 246 252 45,697 6446 38,585 309 678 679 

as 18,664 2,605 15,445 84 288 242 48.224 6819 39,807 220 754 624 

es 20,175 2,674 16,793 118 294 296 49,054 6652 40,651 294 731 717 

aaa 21,331 2,641 17,900 133 297 360 47,761 6,099 39,866 307 686 802 

1975 00. 22,673 2,890 18,887 148 345 403 46.314 6,071 38,388 311 725 819 

1976 occ. 24,934 2890 21,066 164 490 414 47817 5645 40,279 320 781 792 

aaa 27,478 3,054 23,278 200 494 452 49.216 5513 41,642 361 892 809 

as 30,895 3,590 25,969 308 531 497 51,322 6,023 43,066 517 891 824 

1979.0. 35,395 3,937 29,843 437 574 604 54,061 6,085 45,492 675 887 921 

1980.00... 40,551 3,966 34,730 497 693 665 56.669 5618 48,438 704 982 927 

1981 on. 45,902 4,392 39,497 523 795 695 58.280 5.645 50,060 672 1,022 881 

1982.00... 51428 4947 44,423 587 726 745 61,388 5917 53,011 702 868 8F.9 

ane 57.236 5872 49,118 590 801 855 65.657 6.749 56,328 678 921 981 

1984 oo 65,848 6808 56,427 634 924 1,055 72,371 7,490 62,008 697 1,017 1,159 

1985.......... = 74,281 7,889 63,122 713. «1,172 ~—Ss«11,385 78,698 8366 66,867 756 1,243 1,467 

1986 0. 75,862 8375 64,016 808 1458 # 1,205 78.266 8625 66,064 832 1,502 1,244 

1987 on. 79,664 °975 68,019 849 ~=—s«1..641 1,180 79,664 7975 68,019 840 1,641 1,180 

as 84640 8943 71,767 1,053 1,757 1,120 81496 8632 69.073 1,016 1,696 1,078 

1989 87.456 9,139 74,148 1,131 1.778 1,260 80.635 8446 68339 1,045 1,643 1,161 
See 94.400 10,049 79.814 1297 1,780 £1,460 83.453 8972 70445 1,158 1,589 1,289 
ren 94.754 8699 81,357 1498 1560 1,640 80.650 7454 69.181 1,284 1,337 1,395 
 —_- 98.275 9,074 84,345 1576 1470 1,810 81.353 7555 69,764 1,312 1,224 1,497 
a 98.455 9.196 84490 1634 1395 i,830 79.761 7.476 68.340 1,328 1,134 1,482 
= 100,360 9,600 85,000 1640 1380 £1,940 79.643 7,656 68,041 1,308 1,100 1.538 

‘ See table 8-1 for GDP implicit price defiators used to convert current dollars to constant 19° > s. 
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KEY: U&C = Universities and colleges 
FFROCs = Federally Funded Research and Development Conters 
NOTE: Data are preliminary for 1993 and estimated for 1994. 


SOURCES: National Science FoundatiovSRS. Data were derived from NSF/SRS, Research a — evelopment in industry: 1992: NSF/SRS, Academic 
Science/Engineering: R&D Expenditures, Fiscal Year 1993. NSF/SRS, Feder: Funds for Research and Development Fiscal Years 1993, 1994 arc) 1995. 


Table B-14. 
Trends in Federal and non-Federal R&D expenditures: 1953-34 


Federal 
Detense Space Civitan Non- 
Year Total related related related tedera! 
———— Percent _ 
ee 53.7 48.0 1.0 47 46.3 
ST -aetetiaehiteiitenitiemnensinin 555 49.0 1.0 55 445 
SUED exmsemsensmacessshentniseente 56.7 48.2 1.0 76 43.3 
Se 58.0 49.2 1.0 78 42.0 
=e 62.5 52.9 0.9 8.7 375 
63.3 52.6 1.1 96 36.7 
ae 65.1 54.0 25 85 349 
ho 646 52.2 3.2 92 35.4 
ee 64.6 50.0 55 9.1 35.4 
64.4 488 66 9.1 35.6 
eee 65.7 414 13.5 10.9 34.3 
Re 66.5 36.8 18.9 10.8 33.5 
ee 649 33.1 20.8 11.1 35.1 
. 639 32.3 19.5 12.1 36.1 
ERC OTr aoe 62.2 35.2 14.3 12.7 37.8 
ee 60.7 34.7 13.6 12.4 39.3 
Se 58.1 34.4 11.4 12.3 419 
ae 57.0 33.3 10.3 13.3 43.0 
ee 56.1 32.5 95 14.0 43.9 
1972 ...... seenteeasentianetinentin 55.5 32.8 79 14.9 445 
(ee 53.4 31.9 6.7 14.8 46.6 
i ee 51.3 28.9 69 15.5 48.7 
SIE -ticnnnertinsidnianatitntintiitine 51.4 27.4 74 16.6 48.6 
een 51.0 26.7 76 16.7 49.0 
0 cee 50.5 26.9 66 17.0 495 
ren 496 25.7 6.2 17.8 50.4 
GIT cncccnenenhcnnseemsenasennnsees 48.8 246 55 18.6 51.2 
= euinsenenmeaneencinnsens 47.1 24.1 5.3 17.7 52.9 
es 46.5 24.3 5.2 17.0 53.5 
eee 45.7 25.9 49 149 543 
Jee 45.8 27.5 42 14.1 54.2 
STII. citdeibbennteianenteenedneienenast 45.1 28.5 3.0 13.7 549 
TEE . ccueenneensepannentianseneiene 45.8 29.8 3.1 12.9 54.2 
a. 454 30.9 3.0 11.5 546 
rer 46.2 31.3 3.1 11.8 53.8 
448 295 3.4 11.9 55.2 
Fe 425 , 3.7 11.7 57.5 
eee 40.6 25.1 42 11.3 594 
ee 37.6 22.3 45 10.8 62.4 
eee 36.1 21.2 42 10.7 63.9 
SUED ‘veitedeeienteebiaeeeientestientts 36.2 21.2 41 10.9 63.8 
36.0 20.4 44 11.2 64.0 


NOTES: Data are estimated for 1993 and 1994 Details may not sum to totals because of rounding 
SOURCE: National Science Foundation/SRS 
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Table B-15. 
National expenditures for R&D as a percentage of gross domestic product, 
by source of funds: 1953-94 

Tota! Federal Nontederal 
Year R&D/GDP R&D/GDP R&D/GDP 

Percent 

Se 1.38 0.74 0.64 
aes 1.52 0.84 0.68 
re, 1.53 0.87 0.66 
Se 196 1.14 0.82 
2a 2.18 1.36 0.82 
re 2.36 1.49 0.86 
+See 2.50 1.63 0.87 
ee 2.63 1.70 0.93 
ee 2.69 1.74 0.95 
eee 2.69 1.73 0.96 
Se 2.83 1.86 0.97 
ae 2.91 1.93 0.97 
ee 2.85 1.85 1.00 
Sr ere 2 84 1.81 1.02 
2 84 1.77 1.07 
+e 277 1.68 1.09 
eer 2.67 1.55 1.12 
SS 2.59 1.47 1.11 
oS re 2.43 1.36 1.07 
een 2.36 1.31 1.05 
ee 2.28 1.22 1.06 
i einesihieneicibaeematianeais 2.25 1.16 1.10 
i ccnnietnetinieisimaniateniaits 2.22 1.14 1.08 
, 2.21 1.13 1.08 
— Se 2.17 1.09 1.07 
1978 2.16 1.07 1.09 
1979 2.21 1.08 1.13 
Sa 2.31 1.09 1.22 
1981. 2.37 1.10 1.27 
1982 ... | 254 1.16 1.38 
1983 ...... 2.62 1.20 1.42 
1984 2.68 1.21 1.47 
1985 2.82 1.29 1.53 
1986 2.80 1.27 1.53 
1987 2.76 1.28 1.49 
1988 271 1.22 1.50 
1989 2.68 114 154 
1990 2.73 1 1.62 
1991 2.80 1.05 1.74 
1992 . 2.77 1.00 1.77 
1993 2.67 0.97 1.70 
1994 2.56 0.92 1.64 


Note Data are preluminary for 1993 and estmated tor 1994 
SOURCES Natonai Science Foundation’SRS and US Department of Commerce 


National Patterns of R&D Resources: 1994 I, 


Table B-16. 
Scientists and engineers primarily engaged in R&D activities, by sector of employment: 1985, 1987, 1989, and 1991. 


Year 1985 1987 1989 1991 
~ —~ Thousands -———— a 
United States R&D S&Es, total 801.9 8778 924.2 960.5 
EE 646.8 702.2 733.1 776.4 
in selected industries (SIC code): 
Food and tobacco products (20,21) 2 cccenseeeenens (S) (S) (S) 96 
Petroleum refining and extraction (13,29) 0 12.0 9.7 10.9 11.5 
Chemicals and allied products (28) ............. seiesenannediadamalieneens 73.5 75.5 79.4 83.6 
Ee 85.7 97.1 106.9 104.5 
Electrical equipment (36)... eenne ‘esleiieeaeniidaaiaaes 115.6 131.5 113.9 93.9 
Transportation equipment (37)... ccccceecee cecnenennennnnnnns 169.8 187.8 1778 145.4 
ING INGUSIIES oe 71.0 992 (S) 186.3 
Oe 119.4 101.6 244.2 141.6 
Federal Government, total? oo vceeeeeeennrnnrens 52.1 543 58.8 58.3 
Work activity classification: 
i lc ee 22.3 22.4 24.6 25.2 
| TCT cn aaa aT meee 29.7 31.9 34.2 33.1 
Educational institutions oven ven nennnes 95.2 112.4 123.1 117.1 
Scientists and engineers, total 2 ecco eeeenenn 64.7 773 83.5 74.6 
By primary work activity: 
TTT TOT EIR 43.6 48 4 $2.7 46.3 
TTT toss sesriritnnnericneihipensinsiintingnensnagnnntanennninangneniannnen 15.7 24.1 26.0 23.3 
etic caaeetlntaeeertints 14 0.8 0.9 11 
administration of R&D oes 40 39 39 3.9 
Graduate students, total ‘ aipiemiaies 30.5 35.1 39.5 425 
Nonprofit organizations, total * 78 89 ¥.2 8.7 
By primary work activity: 
ee arene 34 3.4 38 3.2 
Applied research . 22 34 3.2 3.2 
0.5 o4 0.5 0.6 
Management/administraton of R&D 17 1.7 17 17 
United States labor force. total ~ 117,167 121.602 125,557 126 867 
Ratio of R&D S&Es per 10,000 labor force 68 4 722 73.6 75.7 


‘ industry counts are for the average Numbe: of full-tme equivalent RAD S&Es 
‘ Federa! Government counts are for the number of SAEs whose work activity is class*hed as research or development 


*S&E counts for educatonal institubons and nonprofit organizations are for the number of employed doctoral SAEs who report thew pnmary work activity as research 
development or the management of R&D 


“Number of full-tme equivalent graduate students with research assistantsmps averaging an estmated SO percent of thew wne engaged in R&D activites 
* Total labor force of the noninsttunona! populaton age 16 years and over 
KEY S4Es = soentsts and engneers 
S = data Nave been withheld due to imputatbon of 50 percent or more 
NOTE The methodology for estmatirg R&D scoentsts and engneers was Changed for 1985 and later years These data are not stnctly comparable with eshmetes 
previous'y pubashec See append A for a discussion of hese changes 


SOURCE NSF/SPS. Survey of industna! Research and Devetopment. Survey of Doctorate Recyrents. Survey of Graduate Students and Postdoctorates in Scrence and 
Engineenng US Office of Personne: Management and Bureau of Labor Statistics. Employment and Earnings (annua!) 
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x Table B-17. 
s Geographic distribution of U.S. R&D expenditures, by performer and source of funds: 1991 
S (page 1 of 2) 
2 ___ industry Universities Bcolieges 
: ___ Sources Skeets xa 
Q United Federal Total Total Federal § Nonfed. All U&C Non- 
> Geographic area States Govt.’ used Govt. industry” used Gar. govt. industry UaC other FFRDCs* 
S Milhons of dollars — . - 
: Total, US. 160,157 15.238 116,952 26,372 90,580 17,638 10,226 1 484 1,210 3,404 1,313 5,079 5.250 
: New England .... 11,625 658 8,408 2.013 6,395 1,507 1,029 ce] 124 180 140 389 664 
- Connecticut .... 1,913 47 1,535 504 1931 317 197 6 16 70 28 0 15 
$ Maine ............ NA 14 0-264 o-18 0-266 27 10 2 5 10 1 0 16 
Massachusetts ....................... 8.561 278 6.335 1,480 4.855 949 6739 13 91 66 100 389 610 
New Hampshire NA 83 102-120 0-18 102 739 53 3 4 10 8 0 0 
Rhode Isiand... 485 226 152 11 141 88 60 5 4 18 2 0 18 
Vermont... NA 5 0-284 o-18 0-266 47 31 3 4 6 2 0 5 
Middie Atiantic . 26.752 1,002 22.340 4,473 17,867 2.689 1,634 147 205 438 265 402 320 
New Jersey ..... 8.768 513 7,810 855 6,955 342 148 43 19 107 25 91 12 
New York ....... 10,363 174 8.268 1.558 6,710 1,467 934 77 85 191 180 284 170 
Pennsyivama 7,621 315 6.262 2.060 4,202 879 553 27 100 140 60 27 138 
South Atlantic 19,384 7,001 8.593 2.520 6,073 3,205 1,907 310 241 603 145 51 535 
Delaware NA + 863-995 D D 45 20 4 5 13 3 0 3 
OC. ... 1,737 1,433 40 16 24 118 87 0 7 13 11 0 145 
Fionda 3,700 658 2.599 934 1,665 438 221 37 36 116 29 0 
Georgia 1,479 te 868 89 773 484 238 43 40 150 13 ) 6 
Maryland 5.864 3,432 1,203 666 537 1.078 785 82 40 140 32 0 151 
North Carolina 1,965 151 1.285 4 1,281 502 304 72 55 52 19 0 27 
South Carolina 595 14 419 D D 151 54 17 16 MS 10 0 10 
Virginia 2.771 1,107 1,115 679 436 338 179 53 31 52 23 29 182 
West Virginia NA 76 69-201 D 69 51 20 2 11 13 4 22 5 
Southeast 3,257 1.044 1,453 637 816 680 360 86 52 137 45 10 70 
Alabama .. 1,503 701 521 221 300 245 125 26 20 52 21 0 % 
Kentucky 317 62 154 D D 98 38 6 11 38 5 0 2 
Mississipp 299 157 41 DO D 97 49 21 9 12 § 0 4 
Tennessee 1,139 124 737 D D 240 147 33 12 35 13 10 28 
Southwest 7,894 525 5.425 1,418 4,007 1,663 712 229 11 419 192 2 280 
Arkansas 198 35 106 0 D 55 20 4 5 13 3 0 2 
Loursiana 457 43 172 16 156 < 99 62 16 48 15 0 2 
Oklahoma 604 41 392 2 390 153 43 14 9 74 13 0 18 
Texas 6,635 405 4,755 D D 1,216 551 139 83 283 160 2 257 
(continued) 
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Geographic distribution of U.S. R&D expenditures, by performer and source of funds: 1991 
(page 2 of 2) 
industry Unrversibes & colleges oe 
___ Sources Sources = 
Uruted Federai Tota’ Totay Federal Nonted. Al UéC 
Geograptuc area States Govt.’ usec Govt. industry” used” Govt. govt industry U&C other FFRDCs* profits’ 
— - ~ Milhons of dollars — — - 

Great Lakes... 25.163 373. 20,997 1,307 19.690 2.457 1,318 230 176 524 209 574 163 
iinos ....... 6.417 6 5,027 190 4837 702 362 53 50 181 57 574 47 
TE 2.347 32 1,988 226 1,762 262 ey 20 20 61 17 C 4 
Mictugan...... 8.851 S2 8.116 89 8.027 601 310 40 53O 155 ac 0 ae 
5.975 689 4,726 778 3.948 504 285 53 33 74 54 0 57 
Wisconsin... 1,573 32 1,140 24 1.116 388 218 os 19 53 xs 0 13 

EA 5.807 206 4.298 804 3.494 1,191 567 173 a4 282 80 26 86 
EA CS ee 777 27 461 D 0 259 124 x) 14 74 13 26 3 
en NA 12 0-1,.963 D Dd 124 a4 23 7 40 + C 5 
Ee 2.228 41 1,810 150 1.660 332 165 54 19 61 3 C a0 
Missouri... NA 71 O-1.963 8) 0 306 165 19 % 67 24 ) 22 
Nebraska... 211 22 59 7 52 124 4) 3% 10 3 5 0 6 
North Dakota... NA 24 O-1.963 D D 31 21 1 2 5 1 0 1 
South Dakota 32 9 5 0 5 16 7 7 0 2 1 0 2 

Mouniain 8.550 1.085 5,185 2.156 3.029 1,080 629 74 77 243 57 1,053 147 
Anzona 1.399 132 see 199 745 284 132 8 20 109 16 27 11 
Colorado. NA 275 1.751-2.593 O842 1,781 262 186 13 18 25 20 78 106 
idaho NA 37 0-985 O-842 O-143 42 16 9 5 12 ie) 0 1 
Montana NA 26 0-985 O-842 QO-143 3 14 9 4 11 0 0 1 
Nevada 261 109 83 63 20 67 3 3 5 20 1 0 3 
New Meco 2.582 333 1 064 1,001 63 163 33 15 16 27 12 oo 15 
Utan 665 103 356 51 305 202 133 17 7 xs 6 0 4 
Wyoming 41 9 2 0 2 23 13 2 2 6 0 0 ? 

Pacific 33.118 2.168 24.872 9.739 1§.*33 2.812 1.873 150 123 486 173 2.563 703 
Aasna 146 59 18 0 0 67 M 2 2 26 ? 0 2 
Caittorma 28.337 1 885 21.279 8.911 12.368 2.137 1432 na! 86 387 148 2.563 473 
“away 145 45 1 0 0 78 45 27 1 3 2 Q 11 
Oregon 600 47 Mg 21 321 179 1038 26 7? 21 16 0 24 
Wastungton 3.890 LBS) 3.215 D 0 350 253 11 28 45 12 0 193 

Other unknown 18.607 $77 15.381 1305 14.076 387 197 45 18 35 ? 7 2.284 

Tota! funds used Dy Ne Federa Government are ror Federa sources 


| ingustry R&D expenditures nciude af Nontpcera: sources of funds For some Sates. ndusiry sector data taf etter he ange speched Dul Neve Deen eiheid Dy the Census Bureau 10 avo’ Gisciosing 
NSreOual COMPaN, OpEerabons 


' For uneversiies and of@yes. (UNds CesinOuted Dy State anc egon are tor doctorate-granting nstiubons ony 
‘ incudes RA. expenditures of unwersity assomated FFROCs of etch 99 percent were from fecera sources 
* For De nonproft sector funds GsinOuted Oy State anc "egon moude ony federa oOagahons to orgamzadons © is sector Estimated sonfedera: support 10 he Nonprofit sectors ncluded in Ofer Unanown 


KEY OD = attired 0 avo Ss00sing Operators Of ndwdue cCoOmpenes 
FFROC « ‘ederaiy ‘unded esearch anc Jewermooment center 
UEC © ureversibes anc cofeges 
NA . "Ot avadatve Decause Of he range © ndusty s R&D performance 


SOURCE Natone Soence Board Soence 4 Engneenng inaicators— 1983 \Wastwngton OC GPO 1983) (NSB 30-1) 
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= Table B—18. 
g Employed doctoral scientists and engineers, by field of doctorate and primary work activity: 1991 
2 Research & Development Management/Admin. 
z Total Deveiop/ of of Prof. Con- Other/no 
S Field of doctorate employment Total Basic Applied design Total R&D other Teaching services sulting response 
2 mee 
. ee 437,206 157,338 61.015 71,697 24,626 68,362 33,385 34,977 99,199 39,991 19,234 53,082 
Re eT 367,440 126,617 57,271 56,073 13,273 55,257 24,657 30,600 87,353 39,594 13,873 44,746 
4 Physical sciences .....................00+ 80,872 38,708 12,060 19,770 6,878 14,388 10,260 4,128 13,288 1,127 2,660 10,701 
® | ELEN 48,967 22,354 5,883 12,778 3,693 9,266 6,600 2,666 7,755 618 1,875 7,099 
8 Physics/Astronomy .................00++ 31,905 16,354 6,177 6,992 3,185 5,122 3,660 1,462 5,533 509 785 3,602 
% Mathematical sciences .................. 20,049 5,909 2,825 2,062 1,022 1,851 612 1,239 8,996 164 620 2,509 
© Mathemaittics ...0............:cccccceceeeeee 16,546 4,799 2,377 1,461 961 1,500 441 1,059 7,789 164 432 1,862 
£ Statistics/Probability ................... 3,503 1,110 448 601 61 351 171 180 1,207 N 188 647 
Computer/information spec ........... 5,376 2,745 890 1,131 724 769 452 317 990 45 106 721 
Environmental sciences................. 13,263 5,631 2,621 2,815 195 2,045 1,205 840 2,797 108 977 1,705 
Earth SCIONCES................cccceseeees 9,745 3,605 1,583 1,905 117 1,561 936 625 2,341 88 716 1,434 
Oceanography ..................ccceeeeee 1,920 1,199 696 465 38 177 97 80 236 20 151 137 
Atmospheric sciences ................ 1,598 827 342 445 40 307 172 135 220 N 110 134 
a 113,743 52,122 30,144 19,149 2,829 17,235 8,710 8,525 20,207 7,457 3,332 13,390 
Biological sciences...................... 78,059 37,914 25,294 11,024 1,536 10,896 5,880 5,016 14,338 4,671 1,874 8,366 
Agricultural sciences .................. 16,637 7,413 1,804 4,858 751 2,637 1,206 1,431 2,257 359 748 3,223 
Medical sciences..................00 19,047 6,795 3,046 3,267 482 3,702 1,624 2,078 3,612 2,427 710 1,801 
I 65,672 8,455 3,754 3,801 900 8,102 1,292 6,810 11,220 29,347 2,947 5,601 
Social SCIONCES...................cccccceeeees 68,465 13,047 4,977 7,345 725 10,867 2,126 8,741 29,855 1,346 3,231 10,119 
EE 19,241 4,954 1,534 3,189 231 2,653 664 1,989 7,593 118 1,200 2,723 
Sociology/Anthropoiogy.............. 18,094 3,329 1,470 1,785 74 3,056 640 2,416 8,259 ‘71 490 2,489 
Other social sciences.................. 31,130 4,764 1,973 2,371 420 5,158 822 4,336 14,003 757 1,541 4,907 
a 69,766 30,721 3,744 15,624 11,353 13,105 8,728 4,377 11,846 397 5,361 8,336 
Aeronautical/Astronautical............. 3,087 1,641 193 875 573 549 506 43 570 15 142 170 
en 10,633 5,122 487 2,762 1,873 2,218 1,339 879 1,149 53 638 1,453 
ii ncninbesnricunenineemeremannnennen 7,512 1,763 218 1,072 473 1,184 635 549 2,126 60 1,490 889 
Electrical/Electronic ...................0.. 16,994 8,405 798 3,764 3,843 3,379 2,368 1,011 2,872 69 872 1,397 
Materials SCIENCE.................c0 cee 6,230 3,233 456 1,798 979 1,212 943 269 490 N 296 999 
TEITIIIIED cxoccecesesssesssnncssenssnseceecs 8,680 3,761 501 1,684 1,576 1,592 1,144 448 1,669 31 518 1,109 
ee 1,903 907 100 475 332 326 296 30 144 4 151 371 
SyStOEMS GeSIQN ..............ccccccceeeeees 1,561 695 81 365 249 252 176 76 305 N 173 136 
i crsnesesenemnnnnnenennnensnsnenenennenanseence 13,166 5,194 910 2,829 1,455 2,393 1,321 1,072 2,521 165 1,081 1,812 


KEY: N = No cases reported (see NOTE below) 
NOTE: All numbers in the table are estimates derived from a sample. 
SOURCE: National Science Foundation/SRS, 1991 Survey of Doctorate Recipients [National Research Council] 
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Table B-19. 
Scientists and engineers engaged in R&D: total and per 10,000 labor force population, by country: 1970-92 


United United United United 
Year States Japan Germany France Kingdom italy States Japan Germany France Kingdom italy 
Thousands Per 10,000 labor force 
ae 543.8 172.0 82.5 58.5 NA 27.6 64.1 33.4 30.8 27.3 NA 13.2 
a 523.5 194.3 90.2 60.1 NA 30.9 60.6 37.5 33.4 27.9 NA 14.8 
TD 515.0 198.1 96.0 61.2 76.7 32.6 58.0 38.1 35.6 28.2 30.4 15.7 
514.6 226.6 101.0 62.7 NA 33.3 56.4 42.5 37.1 28.5 NA 16.0 
ee 520.6 238.2 102.5 64.1 NA 34.3 55.6 44.9 37.8 28.8 NA 16.3 
a 527.4 253.6 103.7 65.3 80.5 37.9 55.3 45.6 38.6 29.2 31.1 17.9 
§35.2 263.2 104.5 67.0 NA 37.9 54.7 47.0 39.2 29.6 NA 17.6 
js 560.6 264.8 111.0 68.0 NA 39.7 55.7 47.1 41.8 29.7 NA 18.2 
586.6 272.8 113.9 70.9 87.7 40.8 56.5 48.3 42.7 30.7 33.3 18.6 
es 614.5 291.2 116.9 72.9 NA 46.4 57.7 51.3 43.4 31.4 NA 20.8 ‘ 
ae 651.1 303.2 120.7 74.9 NA 47.0 60.0 53.1 44.3 32.1 NA 20.8 i 
ee 683.2 311.0 124.7 85.5 95.7 52.1 61.9 54.5 44.0 36.3 35.8 22.9 
SE cnsceupesemessenenne 711.8 321.0 NA 90.1 NA 56.7 63.6 55.6 NA 37.9 NA 24.9 
a 751.6 347.4 130.8 92.7 94.1 63.0 66.4 59.0 45.7 39.1 35.4 27.3 
a NA 357.4 NA 98.2 96.3 62.0 NA 60.3 NA 41.1 35.5 26.6 
0 801.9 380.3 143.6 102.3 124.8 63.8 68.4 63.9 49.7 42.8 45.0 27.1 
STII cancnepenevsennensees NA 393.0 NA 105.0 128.2 67.8 NA 65.3 NA 43.8 46.0 28.4 
SEIT coneunsstuseevsssoses 877.8 415.6 165.6 109.4 128.2 70.6 72.2 68.8 56.4 45.4 48.0 29.4 
NA 434.6 NA 115.2 130.2 74.9 NA 70.5 NA 47.6 48.0 30.9 
HEED <ecevecssessncsensees 924.2 457.5 176.4 120.4 134.0 76.1 73.6 73.0 59.2 49.6 47.0 31.4 
0 NA 477.9 NA 123.9 130.0 77.9 NA 74.9 NA 50.8 46.0 31.8 
ee 960.4 491.1 NA 129.2 126.0 75.2 75.7 75.5 NA 52.5 45.0 30.6 
— NA 511.4 NA NA 123.0 NA NA 78.0 NA NA NA NA 


KEY: NA = nol available 


NOTES: Table includes scientists and engineers (S&Es) engaged In R&D on a full-time equivalent (FTE) basis with the following exceptions: Japanese data include 
persons primarily employed in R&D in the natural sciences and engineering; and the U.S. data are a mk of S&Es engaged in R&D on an FTE basis and counts of 
S&Es whose primary work activity Is R&D. The United Kingdom data exclude the private nonprofit sector (about 2-5 percent of total). As a result of ongoing 
improvements in methodology and measurement, there are several major breaks in the continulty of the following time series: Japan (1974-75), Germany (1978-79), 
France (1980-81), the United Kingdom (1984-95), and the United States (1984-85 and 1991-92). 


SOURCES: National Science Foundatio/SRS, Organisation for Economic Co-operation and Development 
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Table B-20. 
National expenditures for the performance of R&D as a percentage of GDP, by country: 1970-93 


Total R&D Nondefense R&D 
United United United United 
Year States Japan Germany France Kingdom Italy Canada States Japan Germery "once Kingdom italy Canada 
Percent 
ae 2.59 1.71 2.06 1.89 NA 0.83 1.20 1.80 NA 1.89 NA NA 0.81 NA 
 — 2.43 1.75 2.20 1.88 NA 0.85 1.27 1.69 1.74 2.05 1.44 NA 0.84 1.21 
ERS 2.36 1.79 2.21 1.85 2.05 0.86 1.25 1.62 1.78 2.09 1.46 1.50 0.84 1.20 
aa 2.28 1.82 2.10 1.75 NA 0.81 1.14 1.61 1.81 1.95 1.37 NA 0.80 1.09 
1974 ......... 2.25 1.87 2.13 1.77 NA 0.82 1.10 1.63 1.86 1.99 1.41 NA 0.80 1.05 
1975 ......... 2.22 1.91 2.24 1.79 2.05 0.84 1.09 1.61 1.90 2.10 1.44 1.42 0.83 1.06 
1976 ......... 2.21 1.83 2.16 1.75 NA 0.77 1.03 1.62 1.82 2.02 1.42 NA 0.76 1.00 
1977 ......... 2.17 1.81 2.15 1.73 NA 0.79 1.05 1.57 1.79 2.02 1.41 NA 0.77 1.02 
1978 ......... 2.16 1.82 2.25 1.73 2.10 0.74 1.07 1.58 1.81 2.12 1.38 1.49 0.72 1.03 
a 2.21 1.90 2.37 1.78 NA 0.74 1.09 1.65 1.89 2.23 1.40 NA 0.73 1.06 
1980 ......... 2.31 2.01 2.45 1.82 NA 0.75 1.14 1.76 2.00 2.33 1.41 NA 0.74 1.11 
1981 ......... 2.37 2.13 2.43 1.97 2.37 0.87 1.23 1.76 2.12 2.33 1.48 1.75 0.84 1.20 
1982 ......... 2.54 2.22 2.52 2.06 NA 0.90 1.38 1.84 2.21 2.42 1.59 NA 0.88 1.34 
2.62 2.35 2.52 2.11 2.19 0.95 1.35 1.89 2.34 2.41 1.66 1.61 0.92 1.31 
1984 ......... 2.68 2.43 2.51 2.21 NA 1.01 1.38 1.90 2.41 2.40 1.74 NA 0.96 1.34 
1968 ......... 2.82 2.58 2.72 2.25 2.27 1.13 1.43 1.98 2.56 2.58 1.78 1.68 1.06 1.39 
1986 ......... 2.80 2.56 2.73 2.23 2.29 1.13 1.47 1.94 2.54 2.59 1.75 1.75 1.07 1.42 
1987 ......... 2.76 2.63 2.88 2.27 2.22 1.19 1.42 1.90 2.61 2.74 1.78 1.75 1.14 1.37 
1988 ......... 2.71 2.67 2.86 2.28 2.18 1.22 1.37 1.89 2.65 2.73 1.77 1.78 1.13 1.33 
1989 ......... 2.68 2.80 2.87 2.33 2.20 1.24 1.36 1.91 2.77 2.74 1.83 1.80 1.16 1.32 
1990 ......... 2.73 2.89 2.75 2.42 2.19 1.30 1.45 2.01 2.87 2.61 1.85 1.81 1.25 1.41 
1991 ......... 2.80 2.87 2.65 2.42 2.13 1.32 1.50 2.11 2.84 2.53 1.92 1.73 1.26 1.46 
1992 ......... 2.77 2.80 2.53 2.36 2.12 1.38 1.51 2.10 2.77 2.42 1.92 1.71 1.33 1.47 
1993 ......... 2.67 NA NA NA NA 1.40 1.50 2.02 NA NA NA NA 1.35 NA 


KEY: NA = not available 
SOURCES: National Science Foundation/SRS, Organisation for Economic Co-operation and Development, and national sources 
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@ Table B-21. 
Federal R&D budget authority, by budget function: fiscal years 1978-95 


est. proposed 
Budget function 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994* 1995 
Millions of dollars 

eee 25,976 28,208 29,739 33,735 36,115 38,768 44,214 49,887 53,249 57,069 59,106 62,115 63,781 65,898 68398 69,684 68,311 71,361 
National defense....................... 2,899 13,791 14,946 18,413 22,070 24,936 29,287 33,698 36,926 39,152 40,099 40,665 39,925 39,328 40,061 41,249 38,020 39,496 
ia taintiaaeer a eeaicridaiine 2,968 3,401 3,694 3,871 3,869 4,298. 4,779 5418 5565 6556 7,076 7,773 8,308 9226 10,055 10280 10,936 11,417 
Space research 

and technolog...................-.... 2,939 3,136 2,738 3,111 2584 2,134 2300 2,725 2894 3,398 3,683 4,555 5765 6511 6,744 6988 7,212 7,665 
EE 3,134 3,461 3,603 3,501 3,012 2,578 2581 2,389 2315 2,115 2,155 2436 2,726 2953 3,153 2,677 2854 2,943 
General science........................ 1,050 1,119 1233 1,340 1359 1,502 1676 1,862 1,873 2,042 2,160 2,373 2,410 2635 2,659 2691 2,717 2,866 
Natural resources 

and environmernt.................... 904 1,010 999 1,061 965 952 963 1,059 1,062 1,133 1,160 1,255 1,386 1,582 1,688 1,802 1,992 1,998 
Transportation .................cccc000 768 798 887 869 791 876 1,040 1,030 917 908 896 1,064 1,045 1,231 1,523 1,703 1,892 1,999 
EE 501 552 585 659 693 745 762 836 815 822 882 907 950 1,052 1,155 1,152 1,188 1,190 
Education, training, employment 

and social services................ 345 354 468 298 228 189 200 220 248 267 285 347 374 433 365 348 349 364 
international affair..................... 57 117 125 160 165 177 192 210 211 223 224 279 375 378 371 382 321 314 
Veterans benefits 

ANd SEFVICES ..............0...eeeeeeee 111 123 126 143 139 157 218 193 183 215 195 212 216 219 245 250 270 231 
Commerce 

and housing credit................. 77 93 101 106 104 107 110 114 111 110 122 128 140 178 192 220 375 694 
Community and 

regional development............ 92 127 119 104 63 44 46 50 59 37 79 57 67 88 95 57 72 81 
Administration of justice............ 44 47 45 34 31 37 24 47 41 49 51 45 44 51 51 49 51 50 
Income security ....................000. 67 57 47 43 32 32 26 21 14 25 23 27 33 30 37 36 61 50 
General governmernt................. 20 23 22 22 10 6 8 17 14 17 17 15 17 4 4 (") 1 0 
‘Less than $500,000 


? Fiscal year 1993 and 1994 estimates reflect rescissions and supplementals enacted in Public Law 103-211. 
NOTE: Data for 1990-93 are actual budget authority. Data for 1994 are estimated, and data for 1995 are proposed based on the fiscal year 1995 budget. 


SOURCE: Agencies’ submissions to Office of Management and Budget Circular No. A-11 44A, Research and Development Activities; agency budget justification documents; and supplemental data obtained from the 
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for research and development, by agency: fiscal years 1964-94 


; Agency Estimates 
and subdivision 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
| Miilions of doliars 
Total, ali agencies ..................... 42,2249 48,359.6 51,412.4 55,253.7 56,769.4 61,4065 63,559.5 61,2952 65,5926 71,445.1 71,243.7 
/ Department 
of Agriculture, total................. 8662 9430 9285 9479 10166 10383 1,1084 12366 1,327.1 13306 1,367.9 
Agricultural Research Svc ........ 4513 4697 4634 4786 5057 5235 5455 5910 6271 6262 6402 
Cooperative State Rsch Svc..... 235.7 2843 2690 2707 29834 W733 3242 3768 4182 4186 4165 
Forest Serviee............0--cc-ee-eeeee 108.4 113.1 113.3 1267 1355 1314 1586 1747 180.7 1867 2152 
Other... a 70.8 75.9) 82.8 71.9 77.0 76.1 80.1 94.1 101.1 99.1 96.0 
Department 
of Commerce, total ................. 3582 3988 3992 4022 3689 °’"9 4382 4896 6512 730 #8968 
National institute of 
Standards & Technology......... 955 1005 100.8 986 1079 1155 1223 1400 179.0 2612 3616 
National Oceanic & , 
Atmospheric Administration .... 2443 2698 2747 2861 2630 2686 300.1 338.0 4624 4655 5042 
ee 18.4 28.5 23.7 17.5 18.0 13.8 15.8 11.6 98 93 11.0 
Department 
of Defense, total...................... 25,372.9 29,791.5 32,937.9 35,2315 35,248.9 37,576.9 37,268.1 32,134.8 36,129.5 38,9869 37,5229 
Department of the Army ........... 4.2255 45708 4,809.4 50195 4806.0 56593 56841 60815 686542 64036 56083 
Department of the Navy............ 7,605.6 9,127.4 936503 9,5078 9514.1 9666.1 95862 7,806.0 8,030.8 10,2060 9,370.0 
Department of the Air Force ..... 12,091.6 13,260.9 13,593.8 15,347.7 14,867.3 15,237.4 14,8314 10,9375 13,427.1 13,889.0 13,9943 
Defense agencies ..................... .1,391.5 2,781.7 4,7674 5219.7 58329 68589 69452 7,0725 7,571.7 82346 8,267.1 
Operational Test & 
Evaluation, Director ................ NA NA 0.0 8.4 68.2 14.4 32.6 13.6 12.4 12.0 12.6 
Test & Evaluation, Deputy 
Under Secretary Defense ....... 58.6 50.6 117.1 1285 1603 1407 1887 2237 2332 2416 2706 
Department of Education ......... 115.7 1249 121.3 1325 140.7 159.1 169.9 171.0 168.5 1767 185.6 
Department of Energy .............. 4,673.6 4966.0 4688.3 4.7572 50364 51926 56306 5983.1 6.1722 6586.1 6,581.9 
Department of Health 
& Human Services, total......... 4,830.7 5,451.0 5,657.6 6,606.3 7,158.0 79028 84056 9,756.0 8,987.8 10,343.7 10,7225 
Alcohol, Drug Abuse, & Mental 
Health Administration ............. 3372 3776 396.1 4755 5548 695.7 8427 1,460.6 NA NA NA 
Centers for Disease Control ..... 46.3 47.6 52.2 66.2 88.7 1178 956 113.4 1469 1495 183.1 
Food & Drug Administration... 778 82.1 79.4 85.0 91.0 99.0 990 125.0 135.7 139.1 151.2 
Nat'l institutes of Health '.......... 4,257.4 4,827.7 5,005.1 58509 62909 67783 7,1365 7,6955 8409.2 9,771.1 10,075.1 
ep eemmonnnnmummennen 112.0 116.0 124.8 128.7 1326 2120 2318 3615 2960 2840 # 313.1 
Department of Housing 
& Urban Development ............ 18.2 18.5 15.3 16.3 18.4 18.0 19.3 27.8 25.1 26.4 35.5 
Department 
of the interior, total ................. 4109 3917 3852 4038 4168 4690 5085 5929 6092 6122 588.5 
Bureau of Mines........................ 108.8 89.9 84.4 88.8 91.3 98.7 993 106.1 107.1 116.1 90.8 
Geological Survey..................... 2089 2149 2186 2268 231 27999 N84 B66 Bie B50 Bigs 
US Fish & Wildlife Service........ 59.1 49.0 47.0 53.3 59.2 60.6 69.4 81.0 85.1 84.1 107.3 
Other........ pee 34.1 37.9 35.2 39 3.2 29.8 31.4 49.2 55.6 57.0 28.5 
; Department of Justice, total... 245 36.0 36.5 42.4 43.1 38.2 40.5 48.9 48.0 45.9 45.8 
. Department of Labor, total ...... 16.3 13.3 10.4 21.6 35.6 35.4 73.0 44.0 61.7 65.3 65.6 
f Department of State, total ........ 1.6 15 15 3.0 42 47 47 5.9 5.6 5.4 5.4 
(continued) 
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Table B-22. 
Federal obligations for research and development, by agency: fiscal years 1964-94 


(page 2 of 2) 
and subdivision 1984 1985 1986 1987 1988 1986S 19980 1991 1992 1993 1994 | 
| 
Millions of doliars | 
Department | 
of Transportation, total... 4483 4289 3855 3250 346 NW3R3 MEE 3/99 44450 7474 687.8 | 
Federal Aviation Admin............. 2662 2062 2606 1673 £1605 1468 216.1 220.1 2%2 2702 272.1 
Federal Highway Admin............ 46.4 49.0 455 76.7 74.1 91.0 915 86 9 192 347 £2637 
Federal Railroad Admin ....... —_— 19.2 15.0 15.4 11.2 10.0 9.0 10.2 15.9 22.7 3.2 61.1 
National Highway Traffic 
Safety Administration .............. 56.9 28.1 22.4 27.39 28.3 29.7 16.9 214 25.8 31.6 27.0 
hE ETO 59.6 50.5 416 419 31.7 26.8 31.9 35.6 30.1 747 63.9 
Department 
of the Treasury, total... 13.9 24.3 24.0 26.9 26.1 25.6 25.6 30.8 246 16.6 27.7 
Department of 
Veterans Affairs... 903 2266 1862 2095 2153 23%7 2377 2166 2239 2427 206.0 
Agency for 
international Development... 372 2204 2512 2175 2044 279.1 366 3777 S59 Bio 4216 
Environmental Protection 
Agency ............. osiensinieeeienngs 2612 3204 3173 482 M74 303 4197 4326 4839 5207 655.9 
National Aeronautics & Space 
Administration... 2,821.9 3.3272 34198 3,787.1 43304 53935 65332 72802 76576 81903 8637.0 


National Science Foundation... 12028 13456 13533 14705 15328 15704 16895 17852 18684 20726 22170 


Nuclear Reguiatory 

Commission 20.0. 190.7 150.0 1238 1225 108.5 1148 108.8 108.8 1190 119.7 122.1 
Smithsonian institution ............ 63.6 71.1 63.3 715 75.1 80.2 840 98.0 98.0 100.0 100.9 
Tennessee Valley Authority... 68.1 79.5 775 7793 87.3 62.6 64.9 68.3 973 1064 117.1 
All other agencies ..................... 1293 1183 1136 1225 1275 150.0 157.5 1486 153.6 1633 172.0 


‘ Fiscal year 1992 figures include obligations from the Alcohol, Drug Abuse. and Mental Health Administration Due to reorgarization within the Department of 
Health and Human Services. the Aicoho!, Drug Abuse. and Mental Health Administraton ceased to exist as of October 1992. and its research and development 
functions are reported with the National institutes of Health data. 


KEY NA = Not applicable (indicates that the agency or agency subdivision did not exist as such or im that organization im that year) 
SOURCE: National Science Foundation/SRS. Survey of Federal Funds for Research and Development: Fiscal Years 1992. 1993. and 1994 


Table B-23. 
Federal obligations for basic research, by selected agency: fiscal years 1964-94 


(page 1 of 2) 
agency 1984 1985 1986 1987 1988 1989 1980 1991 1992 1993 1904 
Millions of dollars - 
Total, all agencies 7.0674 78187 8153.1 839424 94736 10,602.00 11.2856 12.1708 12,489.9 13,8974 14346.1 
Deparment 
of Agriculture, total... 3926 4454 4329 4455 4806 4849 5192 S576 55952 5969 6310 
Agricultural Research Svc ....... 2406 2502 2477 #2534 2711 2827 2340 M97 # £3261 3256 3348 
Cooperative State Risch Svc..... 99 6 1415 1317 1328 1458 1426 153.7 1704 1896 1897 2049 
Forest Service... 412 44.1 422 494 516 50.0 60.3 66.6 68.9 70.9 817 
Sn 
Department 
of Commerce, total... 20.6 23.2 26.5 25.8 3.3 29.1 314 3 345 37.1 40.4 
National institute of 
Standards & Technology......... 20.2 22.1 25.7 25.1 263 27.3 28.6 319 33.6 36.8 40.1 
Other ......... TS Se 04 11 08 0.7 46 12 28 24 09 0.3 03 
Department 
of Defense, total... 8479 8614 9239 99076 8769 3479 3476 92942 10989 12384 12367 
Department of the Army .......... 222.1 2408 2485 2170 1657 #«®41872 185.1 1886 2049 2133 2104 
Department of the Navy............ 3158 S331 373 S33 MiB SHO 350 B80 338 4060 4330 
Department of the Air Force ..... 192.4 1983 2165 2216 1964 2028 1970 2092 2058 2385 2460 
Defense agencies 000... 1176 792 1217 +1148 #1730 2039 2005 2X83 2944 3306 wH73 
Department of Education ........ 122 146 45 3.1 44 44 49 8.6 75 6.3 11.1 
Department of Energy ............. 8304 9426 9597 10685 11848 14109 15048 16865 17364 1.7754 1.7818 
Department of Health 
& Human Services, total... 2.8145 3.2325 33388 3.8279 40814 43880 46490 5.0501 50587 58835 60665 
Alcohol, Drug Abuse, & Mental 
Health Administration ............ 170.8 1968 2034 2322 2658 W380 362 #4591 NA NA NA 
Nat'l institutes of Health’... 2.6248 3,018.0 3.1186 35755 3.7951 40533 4261.7 45895 50574 58822 6,065.2 
ee 18.9 17.7 16.8 20.2 20.5 26.7 1.1 15 1.3 1.3 13 
Department 
of the interior, total... 125.9 1%3 1330 149 1265 1889 2054 2293 209 2293 2134 
Bureau of Mines... 40.5 49.9 449 45.6 32.1 43.9 40.6 428 43.7 45.6 29.0 
Geological Survey... 78.9 80.5 83.4 849 895 1402 159.1 179.1 180.1 177.0 176.1 
a 65 73 47 44 49 48 5.7 74 7.1 6.7 8.3 
Department of Justice, total... 47 42 5.3 8.1 76 6.8 88 64 5.3 3.7 34 
Department of Labor, total ...... 5.0 3.3 09 14 04 0.3 0.3 03 0.2 0.2 02 
Department of State, total... 0.0 0.0 0.0 26 3.1 3.4 35 46 49 49 49 
Department 
of Transportation, total... 3.5 1.1 06 0.2 0.0 0.0 0.0 0.0 12 35 23 
Department 
of the Treasury, total ........... 40 48 5.1 47 48 3.4 3.4 3.6 3.6 58 14.3 
Department of 
Veterans Affairs... ............. 15.8 15.4 14.8 172 17.3 16.6 16.2 16.1 15.7 142 11.9 
(continued) 
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Table B-23. 
Federai obligations for basic research, by selected agency: fiscai years 1964-94 


(page 2 of 2) 

Selected Estimates 

agency 7364 1985 1986 1987 1988 1989 1980 1991 1992 1993 19904 
Millions of dollars 

Agency for 

international Development 3.0 1.7 43 28 3.0 3.1 5.0 5.7 58 6.7 5? 

Environmentai 

Protection Agency ............. _.. 236 38.6 38.5 31.1 272 50.7 73.6 912 110.4 114.4 180.0 

Nationai Aeronautics 

& Space Administration... 7545 750.3 916.7 1,013.7 1.1127 14174 16369 1.7056 17382 19523 19913 


National Science Foundation... 1.1323 12618 12752 13712 14332 15626 15863 16762 17415 19214 20475 


Smithsonian institution 63.6 71.1 63.3 715 75.1 80.2 84.0 98.0 98.0 100.0 100.9 
Tennessee Valley Authority... 5.1 5.5 73 3.9 3.2 29 47 19 21 2.1 2.1 
Ali other agencies... 22 23 18 3.3 3.6 3.9 41 5.2 5.8 5.6 5.6 


' Fiscal year 19°° figures include oblgations from the Alcohol. Drug Abuse. and Mentai Health Adrmumstraton Due to reorganization within the Department of 
Health and Human Services. the Aicohol. Drug Abuse. and Mental Health Adrmrustraton ceased to emst as of October 1992. and ts research and development 
tunctons are reported with the National institutes of Health data beginning with ths volume 


NOTES Because of rounding, detail may not add to totais. 
KEY NA = Not applicable (indicates that the agency or agency subdivision did not exst as such or in that organization in that year) 
SOURCE. National Scence FoundatiorySRS. Survey of Federal Funds tor Research and Development: Fiscal Years 1992. 1993. and 1994 


¥0 


Federal obtigations for applied research. by selected agency: fiscai years 1964-34 


(page 1 of 2) 
Selected | Estmates 
agency ‘364 1985 * S86 1987 ° 388 1989 1990 1991 1992 1983 _s 
Millions of collars 
Total, all agencies... 79114 83147 8349.1 §&9961 3.1765 10.1635 10.3368 11.7976 12.0007 13.5545 13,777" 
Department 
of Agriculture, total... an 442 2 465.6 463.5 473.4 504 6 517.3 542 1 6173 665 3 6669 668 & 
Agncultural Research Svc ........ 183.7 191.8 188.3 201.1 208.2 209 4 218.2 241.1 257.1 256.7 261.1 
Cooperative State Asch Svc_... 136.2 1428 137.4 138.0 152.6 164.7 170.5 2064 2286 228.3 2°16 
Economic Research Svc... 333 41.7 40.1 38.5 414 426 435 468 506 50.7 443 
EIT 63.3 65.7 67.5 73.5 733 775 93.5 7036 106.3 110.3 127.1 
ETE 19.1 23.6 2 22.3 225 23.1 164 20.0 226 20.3 247 
Department of 
Commerce, total... 276.1 301.0 3129 328 3115 3219 3456 415.4 5614 595 8 702.8 
National institute of 
Standards & Technology ......... 63.5 645 63.5 643 726 776 83.2 92.5 115.8 163.3 225.4 
National Oceanic & 
Atmosphenc Administration 197.7 2244 2375 2344 2250 2K 6 252 4 315.6 438.7 425.7 468 9 
EE ET A 149 12.1 119 14.1 133 97 10.0 73 63 ea 85 


Department of the Army ........ 4867 58626 5788 6929 S680 633 S852 6719 7278 S865 6314 
Department of the Navy... 4496 4482 4471 4325 4060 4292 4426 4860 4990 6320 5360 
Department of the Air Force ..... 5477 S384 5425 S632 S767 G46 S793 6212 S647 #%7400 7664 
Defense agencies ............... 7166 7377 730 7513 7915 1,038.1 9646 9447 11629 14088 12454 
Department of Education... 68.7 773 913 103.8 106.6 1175 125.3 123.1 119.5 1224 1315 
Department of Energy ............ 11945 1.1984 1.0807 10294 10506 10208 10657 15872 16761 18268 17314 
Department of Health & Human 
Services, total... 16515 17958 18508 21940 24156 27004 28181 3.1124 28668 3.2570 34179 
Alcohol, Drug Abuse. & Mental 
Health Administration ........... 1652 1797 1915 2411 2866 BM@i7 4150 4639 NA NA NA 
Centers for Disease Control ..... 46.3 476 52.2 66.2 88.7 1178 95.6 1134 1469 1495 183.1 
Food & Drug Administration... 778 82.1 79.4 85.0 910 99.0 990 1250 1357 11301 151.2 
Health Care Financing Admin 33.1 33.5 29.0 273 28.2 49.1 49.1 69.1 755 68 7 68 6 
Nat'l institutes of Health’... 12856 14101 14690 1739.1 18856 20085 20741 219395 23413 27164 28009 
en aueen 43.5 428 29.7 36.3 35.5 413 853 1475 £1874 3.3 2141 
Owpartment of Housing 
& Urban Development... 6.3 6.5 5.3 5.5 6.3 6.1 66 94 88 94 128 
Department 
of the interior, total... 243 2330 2649 2473 260 2530 2698 324: 3397 ™38 3315 
Bureau of Mines... 56.7 3.7 366 39.6 54.1 493 49.3 56.2 59.2 63.3 55.5 
Geological Survey 00... 125.1 130.9 1278 ##$]W7 11358 11268 1%42 15893 1643 £41652 173.7 
US Fish & Wildlife Service ...... 423 32.2 38.1 43.3 487 49.1 56.4 64 8 648 63.0 77.0 
ie cnnensenensnteacn epee 2 32.1 32.4 32.7 274 278 23.9 43.8 514 523 25.4 
Department of Justice, totri — 13.2 15.1 17.0 18 98 10.7 11.1 47 15.0 148 140 
Department of Labor, tote! 112 9.1 8.7 19.0 264 218 213 240 23.6 19.9 20.5 
Department of State, total... 16 15 15 0.3 1.0 13 12 13 0.7 05 0.5 
(continued) 
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Tabie 8-24 
Federai obligations for apple‘ research, by selected agency: fiscal years 1964-34 


(page 2 of 2) 
Serectec _Esomates — 
agency 1984 1985 1986 1987 1988 1989 1990 1997 1992 19983 98 
Department 

of Transportation. totai 742 70.2 676 66.6 312 120.5 17192 1146 557 3x04 278.3 

Federal Awation Admin... 15.0 173 14.0 17.1 13.3 23.6 26.1 240 30.1 687 75.1 

Federal Highway Adm... 6.1 63 47 20.7 437 56.6 576 461 720 166.1 1474 

Nanoral Hiquway Traffic 

Safety Adrourestranon — 247 20.3 16.1 733 131 26.2 16.9 214 25.8 316 27.0 

EEE : 28.4 25.7 228 79 15.1 141 186 23.1 2783 440 294 
Oepartment 

of the Treasury. total 66 13.6 12.7 12.7 17.1 13.0 1§.3 20.6 172 5.1 71 
Department of 

Veterans Aftairs 156.1 1393.~ 155.1 173.1 1788 197.1 19994 1777 185.2 190.2 1618 
agency for 

international Development 1640 158.1 180.7 1512 132.1 216.0 MO2 317 2342 2832 2772 
Environmentai 

Protection Agency 1423 176.0 1793 2461 2407 2226 2416 26139 23339 3274 396.3 
National Aeronautics & Space 

Administration... 9547 103027 1.1523 12555 12189 14614 14238 16656 14911 16060 21047 
Nationa! Science Foundsion 70.5 83.8 78.1 93.3 96 1078 1703.3 109.0 126.9 15° 2 169.5 
Nuctear Reguiatory 

Commission... 190.7 150.0 1238 1225 085 1148 1088 1088 119.0 119.7 122.1 
All other agencies Seni 32.0 284 239.6 318 35.0 313 3% 8 Mbt 456 466 485 


Fiscal year 1992 Sgures nciude obtgatons from the Aicono: Orug Aduse. and Mental Health Adrunstrapor Que to reorgarutapon artfwn the Department of 
Health and Hurnan Services. the Aiconho! Drug ADuse. and Mental Health Adrwrestrator ceased 'o exst as of October 1992 and ts "esearch and development 
tunchons are reported wiih the Nahona institutes of Healt cata Degnrmng eh Ts volume 


NOTES SGecause of ounding deta! may rot adc to totais 
KEY NA = ot appecabie ircicates that the agency or agency SuOdiwision Od NOt exst as such or in hat orgaruzation i that year) 
SOURCE ‘Nabonal Soence Foundaton SRS. Survey of Federai -unds tor Research anc Development Fiscal Years 1992 1993. anc 1994 


Tabie 6-25. 


Federai obligavions for development. dy selected agency: fiscai years 1984-94 


(page 1 of 2) 
Setectec _ Esamates 
agency 1984 =—s« 9998S 1986 13987 1988 1989 1930 1991 1992 1983 1994 
—-— Milhons of collars 

Tota. all agences 27 246.1 32.2261 34.9102 37.3132 36.1193 40.6410 41.937.1 37.3268 41.1020 43.9932 43.1139 
Department 

of Agriculture. tota/ 3.3 32.3 32.1 230 314 1 47.1 612 66.7 5683 68.1 
Agnculturai Reseacn Svc .. 27.0 27.7 274 240 26.3 314 33.3 402 433 438 443 
Omer 43 43 47 5.0 5.1 47 13.8 21.0 222 23.0 23.8 
Oepartment 

of Commerce. total 615 746 537 63.7 a 612 333 55.3 103.0 153.6 
Natonai insttuie of 

Stancarcs & Technology 118 140 11.6 33 > 3.0 10.5 15.6 29.6 61.1 116.1 
Nathonai Oceanic & 

Atmospnenc Adrnmstranon 266 454 37 2 53.7 #8 — 47.7 224 23.7 33.8 34 
Other 3.1 15.2 1s 27 27 28 3.0 13 20 27 21 
Deparment of Defense. total... 22.324. 3 26.6232 29.710 7 31.8840 320097 33.9208 33.7389 284169 32056! Mitt? Broo 
Department of the Army 3.5168 3.7474 39621 41096 40523 48559 49038 52210 59215 5333S 47665 
Department >f the Navy 6.8402 8336.1 88659 68721 87562 88829 87786 693020 71380 391680 840'v0 
Department of the Aw Force 11.3515 12.5243 '28348 145629 14.0942 144300 14.055.1 10.1071 126366 12.9105 12.9813 
Detense 5573 19648 39107 43535 48684 56168 57802 59194 61144 64452 66744 
Operational Test 4 

Evaluation. Director NA NA 0.0 84 68.2 144 326 13.6 124 12.0 126 
Test 4 Evaluation. Deputy 

Under Secretary Defense 56.6 50.6 197.1 1285 160.3 140.7 188.7 2237 233.2 24° 6 270.6 
Department of Education 8 33.0 255 25.6 237 37 2 33.7 334 415 474 430 
Department of Energy 2648.7 28250 26480 26594 28010 27609 3060! 27095 27597 29839 30687 
Department of Health & 4umar 

Services. totai 347 4227 468.0 5643 661.1 6144 93985 159395 10423 12032 12382 
Nat! insttutes of Health ” 470 6986 = 4175 536.2 6102 7765 807 9125 1.0105 1.1725 1 3 
Other 17.7 23.1 50.5 48.1 50.3 373 1378 866870 318 30.7 232 
Department cf Housing 

& Urban Development 113 12.0 10.1 10.8 12.1 1.9 12.7 18.4 16.3 17.0 227 
Department 

of the Interior. total 37 22.4 173 21.7 243 27.1 33.3 33.5 38.6 33.0 43.5 
Departrnent of Justice. total 6.6 16.7 14.1 225 25.7 20.6 206 278 27.7 275 284 
Department of Labor. total — 0.0 os os 12 83 13.3 51.4 37 273 452 4393 
Department 

of Transportation. tctai 3706 376 317.3 2562 2134 17829 2474 # 2653 288.1 4135 406.5 
Federal Aviation Admin 2512 2690 2466 156.2 1473 123.2 1899 196.2 206.1 201.5 197.0 
Federal Heghway Admin 403 426 30.8 56.0 4 M4 33.8 408 57.0 145.1 114.0 
Other .... 79.1 46.0 33.9 440 35.7 25.3 23.7 28.3 25.0 66 9 95.5 
Department 

of the Treasury. totai 3.3 6.0 6.3 9.5 10.2 93 63 6.7 38 56 63 

(commnued) 
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Table B-25. 


Federal for development, by selected agency: fiscal years 1984-94 
(page 2 of 2) 
agency 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
Millions of dollars 

Department of 

Veterans Affairs....................... 18.4 17.5 16.3 19.2 19.2 21.0 22.1 22.8 23.0 38.3 32.3 
Agency for 

international Development 70.3 60.5 66.2 63.5 69.3 60.0 29.3 20.4 65.9 91.2 138.8 
Environmental 

Protection Agency .................. 89.2 105.8 99.5 71.0 79.5 107.0 104.5 73.5 79.6 78.9 79.0 
National Aeronautics & Space 

Administration......................... 1,112.7 1,543.6 1,350.8 1,517.8 1,998.8 2,514.7 3,472.6 3,909.1 4,4283 4,631.9 4,540.9 
Tennessee Valley Authority ...... 53.8 65.1 59.8 60.2 68.8 48.0 43.2 49.5 72.9 81.1 89.7 
All other agencies..................... 13.3 7.5 7.6 13.6 9.6 8.9 7.6 7.7 8.9 8.6 8.3 


' Fiscal year 1992 figures include obligations from the Alcohol, Drug Abuse, and Mental Health Administration. Due to reorganization within the Departrnent of 
Health and Human Services, the Aicohoi, Drug Abuse, and Mental Heaith Administration ceased to exist as of October 1992, and its research and development 
functions are reported with the Nationai Institutes of Health data beginning with this volume. 

NOTES: Because of rounding, detail may not add to totals 
KEY: NA = Not appiicabie (indicates that the agency or agency subdivision did not exist as such or in that organization in that year 
SOURCE: National Science Foundation/SRS, Survey of Federa! Funds for Research and Development: Fiscal Years 1992, 1993, and 1994 
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Table B—26. 


Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1982-92 


(page 1 of 2) 
Industry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Millions of doliars — 
RE er eer rree ere 58,650 65,268 74,800 84239 87,823 92,155 97,015 102,055 109,727 116,952 121,314 
Distribution by industry 
Food, kindred, and tobacco products "........ 20,21 (D) (D) (D) (D) (D) 1,206 (D) (D) (D) 1,277 1,411 
Textiles and apparel ...... 22,23 (D) (D) (D) (D) (D} (D) (D) (D) (D) (D) 277 
Lumber, wood products, and furniture ........ 24,25 159 152 143 147 144 137 (D) (D) (D) (D) (D) 
Paper and allied products ......................00+. 26 566 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Chemicals and allied products .................... 28 6,604 7,185 7,927 8,540 8,843 9,635 11,067 12,069 13,291 14,648 16,711 
industrial chemicals ...................ccccccececeeeee 281-82,286 3,206 3,214 3,240 3,498 3,552 3,716 4,172 4,451 5,010 5,390 5,406 
Drugs and medicines .....................c.c00+ 283 (D) (D) (D) (D) 3,658 (D) (D) (D) (D) (D) 8,831 
Other chemicals ....................cccccccseseeeeeeeees 284-85,287-89  (D) (D) (D) (D) 1,633 (D) (D) (D) (D) (D) 2,474 
Petroleum refining and exiraction................ 13,29 (D) (D) (D) (D) (D) 1,897 1,997 2,180 2,306 2,498 2,339 
Rubber products 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Stone, clay, and glass products .................. 32 (D) (D) (D) (D) 950 995 (D) (D) (D) (D) (D) 
LATTER 33 987 1,085 (D) (D) (D) 730 637 686 739 714 555 
Ferrous metals and products .................... 331-32,3398-99 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Nonferrous metals and products............... 333-36 (D) (D) 336 416 458 (D) (D) (D) (D) (D) (D) 
Fabricated metal products........................+. 34 625 701 842 829 895 783 881 904 939 974 1,057 
CT cea 35 8,078 9,027 10,504 12,216 (D) (D) (D) (D) 14,446 14,775 15,135 
ING MACHINGS .................ceeeeeeeeeeee 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Other machinery, except electrical............ 351-56,358-59 (D) (D) (D) (D) 2,396 2,428 (D) (D) (D) (D) (D) 
Electrical equipment.......................cccecceeeee 36 10,923 12,681 13,778 14,432 14,980 15,848 14,128 13,318 13,400 13,415 13,546 
Radio and TV receiving equipmert........... 365 (D) (D) (D) (D) 133 139 (D) (D) (D) (D) (D) 
Communication equipment ....................... 366 5,839 7,298 8,685 9,397 9,669 10,184 8,427 7,071 5,928 4,787 (D) 
Electronic components....................ccccee 367 1,740 2,169 2,831 3,385 (D) 4,286 (D) (D) (D) (D) 3,678 
Other electrical equipment........................ 361-64 ,369 (D) (D) (D) (D) (D) 1,239 (D) (D) (D) (D) (D) 
Transporiation equipMent.................cceeee 37 (D) (D) (D) (D) 31,275 34246 34,775 33,859 31,361 27,428 26,484 
Motor vehicles and 
motor vehicles equipment....................... 371 4,797 5,318 6,057 6,984 (D) (D) (D) (D) (D) (D) (D) 
Other transportation equipment................ 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles...................cccccccceeeeees 372,376 14,451 15,406 18,858 22,231 21,050 24,458 24,168 22,331 20635 16,629 16,119 
Professional and scientific instruments........ 38 3,930 4,266 4,602 5,013 5,103 5,222 5,530 5,992 7,055 8,705 9,652 
Scientific and mechanical 
measuring instruments nenenbenenntenaminenn 381-82 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 5,256 
Optical surgical, photographic 
and other instrument ....................000000 384-87 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 4,396 
Other manufacturing industries '................. 27,31,39 (D) (D) (D) (D) 382 (D) (D) (D) (D) (D) (D) 
(continued) 


@ Table B-26. 
Total (company, Federal, and other) funds for industrial R&D performance, by industry and size of company: 1982-92 


(page 2 of 2) 
Industry and size of company SiC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Millions of dollars 
Nonmanufacturing industries ...................... 07-10, 12-17, 2,472 3,337 4,905 6,714 7,446 7,844 10,513 14,031 20,793 28446 30,103 
40-42, 44-49, 
50-59, 60-65, 67, 
701, 73, 75-76, 
78-79, 80-81, 
83-85, 87, 89 
Distribution by size of company [Based on number of employees] 
Si inritessniatinlerecnntremnnneenstentenseetneneememeamiens 58,650 65,268 74,800 84,239 87,623 92,155 97,015 102,055 109,727 116,952 121,314 
Fewer than 500 2 ooo... eeeeeeceeceeneeeeeeeeees 2,934 4,422 4,402 5,866 7,071 7,163 (S) 7,809 (S) 13,172 14,496 
TTT TLL N/A N/A 1,439 1,648 1,902 1,725 1,669 1,825 2,154 8,000 8,410 
TLL 3,864 4,178 5,520 6,240 7,472 7,262 7,622 7,881 8.411 10,453 12,415 
aaa 2,751 2,798 3,251 4,022 4,251 4,501 5,245 5,756 6,746 8,049 8672 
10,000 to 24,999 2. ececccceeteeeteeeeeeeeees 7,943 9,499 11,351 11,109 10493 12,043 11506 10450 12,486 15,770 16,419 
TTT CC 41,156 44,372 48,837 55,354 56,991 59,461 63,694 68334 71,030 61,508 60,902 


‘Until 1984, tobacco products {SIC 21) was included with “Other manufacturing industries.” 
? Data for 1982-83 are for companies with fewer than 1,000 employees. 
3 Until 1984, data were not broken down into this level of detail. See “Fewer than 500,” above. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 

(S) = Data have been withheld because of imputation of more than 50 percent. 

N/A = Not availabie 
NOTE: As a result of a new sample design, statistics for 1988-92 have been revised. These statistics now better reflect R&D performance among firms in the nonmanufacturing industries and small 
firms in all industries. See Appendix A for more information. 


SOURCE: National Science Foundation/SRS, Survey of Industrial Research and Development: 1992 
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2 Table B-27. 
5 Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1982-92 
3 (page 1 of 2) 
2 Industry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
3 Millions of dollars 
. eee re ne 40,105 44,588 51,404 57,043 59932 61,403 66672 73,501 81,602 90580 96,654 
Ro 
5 Distribution by industry 
® Food, kindred, and tobacco products *..... 20,21 77 824 1,081 1,136) 1,280 1,204 = 1,173 1,244 «= 1,248) 1,277-—Ss«*1,811 
g Textiles and apparel ..............------eeeeeee-eeee 22,23 136 150 182 218 246 243 215 (S) 260 236 259 
3 Lumber, wood products, and furniture ........ 24,25 159 152 143 147 144 137 165 192 216 200 (D) 
” Paper and allied products ........................... 26 566 552 594 576 538 604 752 879 1,059 1,174 1,191 
g Chemicals and allied products .................... 28 6,197 6,792 7,736 8,310 8,664 9445 10828 11,943 13,168 14439 16,420 
industrial chemicals .................---..-.-0-000---- 281-82,286 2,810 2,828 3.057 3,281 3,374 3,531 3,939 4,340 4,902 5,225 5,152 
Drugs and medicines .................-.--.-..0---+-. 283 2,473 2,896 3,310 3,481 3,657 4,095 4,900 5,512 5.917 6,947 8,822 
Other chemicals .....................-.-0c0e+ece0eeee-e- 284-85,287-89 914 1,068 1,369 1,548 1,633 1,819 1,989 2,091 2,349 2,267 2,447 
Petroleum refining and extraction................ 13,29 2,003 2,074 2,245 2,194 1,971 1,883 1,975 2,162 2,289 2,487 2,330 
Rubber products .....................e--eeceeceeeeeereees 30 617 638 671 659 655 596 (D) (D) (D) (D) 1,337 
Stone, clay, and glass products .................. 32 472 586 705 825 941 985 697 615 538 455 479 
Primary metals ..............0.....eecceceeceseeeeeeeeee 33 711 701 683 730 786 711 620 666 717 706 542 
Ferrous metals and products .................... 331-32,3398-99 426 396 357 323 336 249 252 244 231 225 224 
Nonferrous metals and product................. 333-36 285 305 326 407 450 462 368 422 486 481 318 
Fabricated metal products........................... 34 565 634 773 780 800 633 718 726 736 748 764 
0 TTT eatinideeniaimeets 35 7,227 7,911 9,312 10,721 10,701 10577 11,929 13342 13,575 13,720 14,073 
and accounting machines....................... 357 4,944 5,634 7,011 8,418 8,380 8,193 9,347 10,725 10,988 19,419 10,650 
Other machinery, except electrical............ 351-56,358-59 2,283 2.277 2,301 2,303 2,321 2,384 2,582 2,618 2,587 3,301 3,423 
Electrical equipment... eeeeeeees 36 6,682 8,158 9,037 9,271 9,767 10,449 9,975 9,575 9.267 8,865 9,689 
Radio and TV receiving equipment........... 365 364 324 362 350 133 139 (D) (D) (D) (D) 93 
Communication equipment ....................... 366 3,555 4500 5,147 5,174 5,117 5,455 4,798 4,159 3,584 (S) 3,435 
Electronic components.....................-....00+. 367 1,342 1810 2,354 2,826 3,357 3,630 3,684 3,655 3,496 3,177 3.428 
Other electrical equipment........................ 361-64 ,369 1,421 1,524 1,174 921 1,160 1,225 (D) (D) (D) (D) 2,733 
Transportation equipmernt............................ 37 8,621 8.991 10406 12,092 13567 13,462 13,910 14596 14264 14858 15,726 
Motor vehicles and 
motor vehicles equipment....................... 371 4,321 4,754 5,384 6,164 7,171 7,167 7,783 8,756 8,594 9,063 (D) 
Other transportation equipment ................ 373-75,379 114 227 258 279 330 356 361 337 283 262 (D) 
Aircraft and missiles ...2.................cceceeeees 372,376 4,186 4,010 4,764 5,649 6,066 5,939 5,766 5,503 5,387 5,533 6,248 
Professional and scientific instruments ...... 38 3,407 3.816 4,211 4,622 4,752 4,950 5,339 5,729 6,318 6,840 7,426 
Scientific and mechanical 
measuring instruments .......................... 381-82 1,363 1,605 1,671 1,596 1,521 1,598 1,863 2,205 2,696 3,017 3,108 
and other instruments ............................ 384-87 2,044 2,211 2,540 3,026 3,231 3,352 3,476 3,524 3,621 3,823 4,318 


SQ 
NO 


s Tabie B-27. 


Company and other (except Federal) funds for industrial R&D performance, by industry and size of company: 1982-92 
(page 2 of 2) 
industry and size of company SIC code 1962 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Millions of dollars 

Other manufacturing industries‘... 27,31,39 493 525 373 361 380 380 (D) (D) (D) (D) (D) 
Nonmanufacturing industries 07-10, 12-17, 1,472 2,084 3,252 4,401 4,740 5,144 7,257 10,302 16,351 22,941 24,211 

40-42, 44-49, 

50-59, 60-65, 67 
701, 73, 75-76 
78-79, 80-81 
83-85, 87, 89 
Distribution by size of company [Based on number of employees} 

trea eearii cetaceans 40,105 44588 51404 57043 59,932 61403 66672 73,501 81602 90580 96,654 
Fewer than 5007 00 2.411 3,781 3,781 5,127 6,203 6,200 (S) (S) (S) 11285 12,381 
500 to 999° NWA NWA 1,341 1,531 1,765 1,610 1,748 1,934 2,144 7,819 8,232 
1,000 to 4,999 3,241 3,438 4,618 5,249 6,243 6.281 6,820 7,546 8,363 9.403 11,259 
5,000 to 9,999 ... 2.224 2.080 2,764 3,350 3,455 3,753 4,075 4,509 4,997 7.233 7,821 
I 6,448 7,228 8,546 8,366 8,489 9,681 16,512 11,631 12,890 12,397 12,960 
25,000 or more......... 25,781 28,061 30354 33421 33,778 33.878 36,78 40703 45106 42443 44,001 


* Until 1984, tobacco products (SIC 21) was included with Other n.anufacturing industries. 
? Data for 1982-83 are for companies with fewer than 1.000 employees. 

3 Until 1984, data were not broken down into this level of detail. See Fewer than 500, above. 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputaticn of more than 50 percent. 

NVA = Not avaiable 


NOTES: As a result of a new sample design, statistics for 1968-92 Company funds inciude aii funds for industrial R&D work performed colleges. nonprofit organizations, other compares. and state 
have been revised. These statistics now better reflect R&D within Company facilites from ail sources except the Federal governments. Company-financed R&D not performed within the 
performance among firms in the nonmanutactunng industnes and Government. The funds may be the companies’ own or from outside company 's excluded. 

smail firms in ail industnes. See Appendix A for more information. orgarizations such as research institutions, universities and 


SOURCE: National Science FoundatiowSRS, Survey of industrial 
Research and Development. 1992 
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Table B-28. 
: Federai funds for industrial R&D performance, by industry and size of company: 1982-32 
2 (page 1 of 2) 
x industry and size cf company SIC code 1982 1983 * 364 1985 1986 1987 1°36 *9@9 1990 1991 19982 
: Milhons of dollars 
~ Se 18545 20680 23.396 27196 27891 30752 30343 28554 28125 26372 24,660 
5 Distribution by industry 
Food, kindred, and tobacco products *....__. 20,21 (D) (D) (D) (D) (D) 2 (D) (D) (D) 0 0 
Textiles and apparei 22.23 (D) (D) (D) (D) (D) (D) (D) (D) (D) (S) (S) 
3 Lumber, wood products, and furniture 24.25 0 0 rs) 0 0 0 (D) (D) (D) (D) (D) 
® Paper and allied products 0. 26 0 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
S Chemicals and allied products 28 407 393 191 230 179 190 238 126 123 20s (S) 
industrial chemicals 281-82.286 396 386 183 217 178 185 232 111 109 165 (Ss) 
Drugs and medicines 283 (D) (D) (D) (D) 1 (D) (D) (D) (D) (DB) (S) 
Other chemicals 284-85 287-89 (D) (D) (D) (D) 0 (D) (D) (D) (D) (D) (S) 
Petroleum refining and extraction... 13,29 (D) (D) (D) (D) (D) 14 22 (S) (S) 11 - 
id 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Stone, clay, and glass products 0... 32 (D) (D) (D) (D) 9 10 (D) (D) (D) (D) (D) 
Primary metals 000 33 276 384 (D) (D) (D) 19 17 22 (0) 2 (S) 
Ferrous metais and products 000000 331-32,3398-99 (D) (D) (D) (D) (D) (D) 1 (D) (OD) 1 (D) 
Nonferrous metals and products... 333-36 (D) (D) 10 9 8 (D) 16 (D) (D) 7 (D) 
Fabricated metal products... 34 60 67 69 49 95 150 163 178 203 226 233 
I ciidaterntisli tnctnrsenntnennermmantiatattas 35 851 1,116 1,192 1.495 (D) (D) (D) (D) 871 1055 1,062 
Office, computing, 
and accounting Mactwnes 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Other machinery, except electrical... 351-56,358-59 (D) (D) (D) (D) 75 44 (D) (D) (D) (D) (D) 
Electrical equipment... % 4.241 4,523 4,741 5,161 5.213 5.399 4,153 3,743 4,133 4,550 3,857 
Radio and TV receiving equipment... 365 (D) (D) (D) (D) 0 0 0 0 0 0 (D) 
Communication equipment 0000000000. 5 2.284 2.798 3,538 4,223 4,552 4,729 (D) (D) (0) (D) (D) 
Electronic components... 367 398 359 477 559 (D) 656 (D) (D) (D0) (D) 250 
Other electrical equipment... 361-64,369 (D) (D) (D) (D) (D) 14 (D) (D) (D) (D) (D) 
Transportation equipment... 37 (D) (D) (D) (0) 17,708 20,784 20865 19.262 17097 12570 10738 
Motor vehicles and 
motor vehicles equipment... 371 476 564 673 (D) (D) (D) (D) (D) (D) (D) 
Other transportation equipment 00... 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles... 372,376 10,265 11.396 14,094 16,582 14,984 18.519 18,402 16.828 15.248 11,096 9.872 
Professional and scientific instruments... 3% 523 450 391 391 351 272 191 263 737 1,865 2.226 
Scientific and 
mechanical measuring instruments 381-82 (D) (D) (OD) (D) (D) (D) (OD) (D) (D) (0) 2,147 
Ontical 
photographic, and other instruments ...... 364-87 (D) (D) {D) (D) (D) (D) (D) (D) (D) (D) 79 
Other manufacturing industries * 0... 27,31,39 (D) (D) (D) (D) 2 (D) (D) (D) (D) (D) (D) 


6 
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Table B-28. 
Federai funds for industrial R&D performance, by industry and size of company: 1362-32 


(pege 2 of 2) 
industry and size of company SIC code 1982 13983 1964 1985 1986 1987 1988 138g 1930 1991 1992 
A ——— Millions of dollars cena 
Nonmanufacturing indusimes 07-10, 12-17, 1,000 1253 1.653 2.313 2. 70€ 2700 3256 3,729 4442 5505 5,892 
40-42 44-49 
50-59. 60-65. 67. 
701. 73, 75-76. 
78-79, 80-61. 
83-85. 87. 89 
Distribution by sas of company (Based onrumbercfempioees) 
EE 18.545 20.680 23.396 27.196 27.89% 0.752 DSM 28554 28.125 26.372 24.660 
Fewer than 5007... 523 641 621 733 866 963 816 901 895 1.887 2.115 
500 to SoS? osseaeinen iiianiesbes NA NA 38 117 137 115 131 97 (S) 181 178 
1,000 to 4.999 00. en 623 740 902 991 1.223 381 1,033 958 887 1,050 1,156 
5.000 to 9.999 aeeeeneenie ' 527 718 487 672 796 748 864 740 257 816 851 
10,000 to 24.999... iciaeamends = 1.495 2.271 2.805 2.743 2.004 2.362 1,705 1.123 1526 3.373 3,453 
a 15.377 16.311 18483 2139393 23213 23533 2764 £24709 24.436 19.065 16.901 


' Until 1984. tobacco products (SIC 21) was nmciuded ath Other manufactunng ndusines 
* Data for 1982-83 are for comparses wiih iewer than | 000 employees. 
* Until 1984. data were not Droken Gown info ts level of detail See Fewer than SOO above 


KEY (D) = Data nave Deen withneic to avon Gisciosing operations of indwidual compames. 

(S) = Oata nave Deen withheld because of mputanon of more than 50 percent 

NA = Not avarladte 
NOTE As a result of a new sample design. statistics for 1988-92 performance among fms in the nonmanufactunng ndusines and 
nave Deen rewsec. These statistics now Detter reflect R&D smail firms in all ndustmes. See Appendix A for more informaton. 


SOURCE Nathonai Soence Foundatom SRS. Survey of industnai 
Research and Development 1992 
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Table B-29. 


Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing manufacturing companies, 


by industry and size of company: 1982-92 


(page 1 of 2) 
industry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Percent 
ESE a 3.8 3.9 3.9 44 4.7 46 45 4.3 42 4.2 4.2 
Distribution by industry 
Food, kindred, and tobacco products’ ........ 20,21 (D) (D) (D) (D) (D) 0.6 (D) (D) (D) 0.5 0.5 
Textiles and apparel .....................ccccceeeeeeeees 22,23 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Lumber, wood products, and furniture ........ 24,25 0.8 0.8 0.7 0.8 0.6 0.6 (D) (D) (D) (D) (D) 
Paper and allied products ........................--+ 26 1.1 (D) (D) (D) (D) (D) (D) 0.8 1.0 1.1 1.1 
Chemicals and allied products .................... 28 43 44 4.7 5.0 5.2 5.3 5.3 5.4 5.3 5.4 6.0 
Industrial chemicals ....................ccc0000000 281-82,286 4.0 3.9 4.0 4.4 46 4.7 4.4 4.2 45 46 46 
Drugs and medicines ....................ccs0ee0 283 (D) (D) (D) (D) 8.5 (D) 8.8 (D) (D) 8.9 10.7 
Other chemicals ....................ccccccceceseeeeeeee 284-85 ,287-89 (D) (D) (D) (D) 3.3 (D) 3.4 (D) (D) 3.1 3.1 
Petroleum refining and extraction................ 13,29 (D) (D) (D) (D) (D) 1.0 1.0 0.9 0.9 1.0 1.0 
ET 30 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Stone, clay, and glass products .................. 32 (D) (D) (D) (D) 2.5 2.6 (D) (D) (D) (D) (D) 
LTTE TTT aT 33 1.1 1.3 (D) (D) (D) 0.9 0.8 0.8 0.8 0.8 0.6 
Ferrous metals and products .................... 331-32,3398-—99 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Nonferrous metals and products............... 333-36 (D) (D) 1.2 1.4 1.5 (D) (D) (D) (D) (D) (D) 
Fabricated metal products........................++. w 1.3 1.4 1.5 1.5 1.5 1.5 1.3 1.5 1.4 1.5 1.6 
ce 35 5.6 6.2 6.4 7.6 (D) (D) 7.7 7.9 7.7 8.1 7.8 
Office, computing, and 
accounting machines......................:.000+ 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Other machinery, except electrical............ 351-56,358—59 (D) (D) (D) (D) 3.0 3.0 (D) (D) (D) (D) (D) 
Electrical equipment.....................cccceceeeeee 36 7.2 7.9 6.8 7.6 7.9 8.2 75 7.3 6.5 6.5 5.7 
Radio and TV receiving equipment........... 365 (D) (D) (D) (D) 3.6 3.2 (D) (D) (D) (D) (D) 
Communication equipment ....................... 366 11.0 11.5 9.8 10.1 9.9 10.2 (D) (D) (D) (D) (D) 
Electronic Components...................0c00eeeee- 367 6.8 7.7 78 9.6 (D) 10.0 9.0 (D) 8.3 7.9 7.7 
Other electrical equipment........................ 361-64.369 (D) (D) (D) (D) (D) 2.7 (D) (D) (D) (D) (D) 
Transportation equipment......................0. 37 N/A N/A (D) (D) 8.3 8.7 8.3 8.1 7.5 7.3 7.0 
Motor vehicles and motor 
vehicles equipment ....................ccceceeeee 371 45 4.0 3.4 3.8 (D) (D) (D) (D) (D) (D) (D) 
Other transportation equipment................ 373-75,379 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 
Aircraft and missiles....................ccccceceseee 372,376 17.1 15.2 15.4 14.9 13.4 14.7 16.3 13.5 11.8 12.1 11.8 
(continued) 
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Table B-29. 


Total (company, Federal, and other) R&D funds as a percent of net sales in R&D-performing manufacturing companies, 
by industry and size of company: 1962-92 


(page 2 of 2) 
Indusiry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Percent 

Professional and scientific instruments ....... 38 8.4 &.6 8.3 8.9 8.8 7.9 7.4 7.2 8.0 9.1 8.9 
Scientific and mechanical 

measuring instruments 381-82 (D) (D) (D) (D) (D) (D) 7.9 7.4 8.6 10.0 10.5 

instruments 384-87 (D) (D) (D) (D) (D) (D) 7.3 7.3 7.7 8.1 8.4 
Other manufa> “ing industries'.................. 27,31,39 (D) (D) (D) (D) 1.2 (D) (D) (D) (D) (D) (D) 
Distribution by size of company [Based on number of employees] 

Fewer than 500? ooo... cecccesessecereeeneeeees 1.8 25 2.9 3.6 4.1 3.9 3.7 3.6 3.4 3.3 3.2 
560 to 999° _ NWA NWA 2.3 2.4 2.4 2.3 1.8 1.8 1.9 2.5 2.9 
TTC RE 1.9 2.0 2.2 2.6 2.5 2.6 2.4 2.2 2.0 2.5 2.9 
TTT OTT 1.7 1.7 1.8 1.9 2.3 2.3 2.3 2.6 2.9 3.0 2.9 
TTT 2.4 28 3.1 3.1 3.2 3.1 3.1 2.8 2.7 3.6 3.5 
25,000 OF MOPE.............c2.ccecseceesceeseeeecceeeeeeees 5.4 5.5 5.3 6.2 6.5 6.6 6.3 5.8 5.6 5.6 5.5 


‘ Until 1984, tobacco products (SIC 21) was included with Other manufacturing industries. 
? Data for 1982-83 are for companies with fewer than 1,000 employees. 
3 Until 1984, data were not broken down into this level of detail. See Fewer than 500, above. 


KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 

N/A = Not available 
NOTE: As a result of a new sample design, statistics for 1968-92 performance among firms in the nonmanufacturing industries and 
have been revised. These statistics now better reflect R&D small firms in all industries. See Appendix A for more information. 


SOURCE: National Science Foundation/SRS, Survey of industrial 
Research and Development: 1992 


> Table B-30. 
S Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
g manufacturing companies, by industry and size of company: 1962-92 
2 (page 1 of 2) 
e Industry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
3 Percent 
2 Total ....................- 2.6 2.6 2.6 3.0 3.2 3.1 3.1 3.1 3.1 3.2 3.3 
S 
: Distribution by industry 
5 Food, kindred, and tobacco products’ ........ 20,21 0.4 0.4 0.4 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 
® Textiles and apparel = 22,23 0.5 0.4 0.5 0.5 0.5 0.4 0.4 0.5 0.6 0.6 0.6 
= Lumber, wood products, and furniture ........ 24,25 0.8 0.8 0.7 0.8 0.6 0.6 0.6 0.6 0.6 0.9 0.9 
3 Paper and allied products ...... 26 1.1 0.9 0.8 0.8 0.7 0.6 0.8 0.8 1.0 1.1 1.0 
Chemicals and allied products .................... 28 4.0 4.2 46 4.9 5.1 5.2 5.2 5.4 5.3 5.3 5.9 
Industrial chemicals ...................c..2:ceeeeeee 281-82,286 3.5 3.4 3.8 4.2 44 44 4.2 4.1 4.4 44 4.4 
Drugs and medicines ....................cc0ceee 283 7.0 7.7 8.2 8.0 8.4 8.7 8.8 8.9 8.8 8.9 10.7 
Other chemicals ....... 284-85,287-89 2.3 2.5 2.9 3.1 3.3 3.3 3.4 3.9 3.4 3.0 3.1 
Petroleum refining and extraction................ 13,29 0.8 0.7 0.7 0.9 1.1 1.0 1.0 0.9 0.9 1.0 1.0 
Rubber products ..................eccccecceeseeeeceseeeeee 30 1.7 1.7 1.9 18 1.7 1.6 1.7 1.9 2.1 2.3 25 
Stone, clay, and glass products .................. 32 1.7 1.9 1.9 2.3 2.4 2.5 2.0 1.8 1.7 1.6 1.7 
Primary metals in : 33 0.8 0.8 0.9 0.9 1.0 0.9 0.7 0.7 0.8 0.8 0.6 
Ferrous metals and products .................... 331-32,3398-99 0.6 0.6 0.6 0.5 0.7 0.6 0.5 0.5 0.5 0.5 0.5 
Nonferrous metals and products .............. 333-36 1.3 1.2 1.2 1.4 1.5 1.3 1.0 1.0 1.2 1.2 0.8 
Fabricated metal products........................... 34 1.2 1.3 1.4 1.4 1.4 1.2 1.1 1.2 1.1 1.2 1.1 
Ee 35 5.0 5.4 5.8 6.7 7.3 7.1 6.8 7.3 72 75 7.3 
accounting Machines ......................ce 357 10.4 10.0 10.5 12.4 12.4 12.3 11.2 13.1 14.4 14.9 13.8 
Other machinery, except electrical............ 351-56,358-59 2.4 2.4 2.5 2.6 2.9 3.0 2.8 2.6 2.3 2.9 2.9 
Electrical equipment .....................::cseeeceeees 36 44 5.0 45 48 5.1 5.4 5.3 5.2 45 43 4.1 
Radio and TV receiving equipmert........... 365 3.3 2.9 3.7 43 3.6 3.2 2.4 1.8 1.6 1.0 0.7 
Communication equipment ....................... 366 6.7 7.2 5.1 5.4 5.2 5.5 6.1 6.8 6.1 (S) 7.1 
Electronic components..... 367 5.2 6.6 6.6 8.2 9.2 8.5 8.0 7.7 7.4 72 72 
Other electrical equipment 361-64 ,369 2.3 2.6 2.2 2.0 2.2 2.6 2.3 2.3 2.2 2.2 2.2 
Transportation equipment....... 37 N/A N/A 3.3 3.4 3.6 3.4 3.5 3.5 3.4 4.0 4.1 
Motor vehicles and motor 
vehicles equipment ......................ce0. 371 4.0 3.5 3.0 3.1 3.3 3.4 3.4 3.7 3.7 4.1 4.0 
Other transportation equipment................ 373-75,379 0.7 1.7 2.0 2.3 2.7 2.5 2.6 2.5 2.1 2.1 (S) 
Aircraft and missiles ................0...0...0000-00- 372,376 5.1 4.1 4.0 3.9 4.0 3.6 3.9 3.3 3.1 4.0 46 
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Table B-30. 


Company and other (except Federal) R&D funds as a percent of net sales in R&D-performing 
manufacturing 


companies, by industry and size of company: 1982-32 


(page 2 of 2) 
industry and size of company SIC code 1962 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Percent 

Professional and scientific instruments. 38 7.3 7.7 76 8.3 8.2 75 7.1 6.8 7.1 7.1 72 

Scientific and mechanical measuring 

EE 381-82 76 8.8 8.3 8.4 8.4 8.1 76 6.9 6.9 6.3 6.2 
and other instruments ............................ 384-87 7.1 7.1 7.3 8.1 8.0 72 7.1 7.1 75 8.0 8.2 
Other manufacturing industries’ .................. 27,31,39 0.8 1.0 1.1 1.0 12 1.1 1.0 0.9 0.9 0.8 1.0 
Distribution by size of company [Based on number of employees] 

Fewer than 500? oo... cece ccccnceeeeeeeeeees 1.6 22 28 3.4 4.0 3.8 3.7 3.5 3.3 3.2 3.0 
SOO 80 GOGF eee eeccecceeeceneeeeeneeeeeeneeeeees NWA N/A 22 22 2.2 2.2 1.7 1.7 1.7 2.4 28 
EC eeeeren 1.7 2.0 2.0 2.4 2.4 2.4 2.3 2.1 1.9 2.4 28 
TTT 1.5 1.3 1.6 18 2.0 2.0 2.0 2.1 28 2.9 28 
EC 2.0 2.3 25 25 2.6 25 26 25 25 3.0 29 
25,000 or more ateenenenemeneiennteeeee 3.3 3.4 3.2 3.5 3.7 3.8 3.7 3.7 3.6 3.8 3.9 

" Until 1984, tobacco products (SIC 21) was included with Other manufacturing industnes. 

? Data for 1982-83 are for companies with fewer than 1,000 employees. 

3 Until 1984, data were not broken down into this level of detail. See Fewer than 500, above. 
KEY: (S) = Data have been withheld Lecause of imputation of more than 50 percent. 

N/A = Not available 
NOTE: As a result of a new sample design, statistics for 1988-92 performance among firms in the industnes and 


SOURCE: National Science Foundation/SRS, Survey of industrial 
Research and Development: 1992 


nonmanutactunng 
smaii firms in ail industries. See Appendix A for more information. 
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Table B-31. 
ee eee RARE, GEES CERES ED GEGEN Ny Cnn, Ay NEED eO tanaas COE 
page 1 of 2) 
Total Basic Applied Development 
Distribution by industry SIC code Total Federal Company Total Federal Company Total Federal Company Total Federal Company 
Millions of dollars 
Total 121,314 24,660 96.654 9,794 2,792 7,002 27.174 4,951 22.224 84,345 16,917 67,428 
Food, kindred, and 
tobacco products 0... 20,21 1,411 0 1,471 122 0 122 488 0 488 801 0 801 
Textiles and apparel... 22.23 277 (S) 259 (D) (D) 33 (D) (D) 38 198 10 188 
Lumber, wood products, 
and furniture 0.0... 24,25 (D) (D) (D) (D) (D) (D) 70 0 70 (D) (D) (D) 
Paper and allied products ....... 26 (D) (D) 1,191 (D) 0 (D) (D) (D) 536 (D) 0 (D) 
Chemicals and allied products 28 16,711 (S) 16,420 2,054 16 2,038 5,583 77 5,506 9,073 196 8,877 
Industrial chemicals .............. 281-82,286 5,406 (S) 5,152 (D) (D) 635 (D) (D) 1306 3,390 178 3,212 
Drugs and medicines............ 283 8,831 (S) 8,822 1,235 3 1,232 (D) (D) 3,342 (D) (D) 4,248 
Other chemicals.................... 284-85 287-89 2,474 (S) 2,447 (D) (D) 171 (D) (D) 858 (D) (D) 1,418 
Petroleum refining 
and extraction 20... 13,29 2,339 9 2,330 (D) (D) 238 1,052 0 1,052 (D) (D) 1,039 
Rubber products .................... 30 (D) (D) 1,337 (S) 0 193 249 0 249 (D) (D) 894 
Stone, clay, and 
glass products 2.0... 32 (D) (D) 479 (D) (D) 42 (D) (D) 176 (D) (D) 261 
Primary metals.......0............... 33 555 (S) 542 (D) (D) 33 (D) (D) 237 274 2 272 
Ferrous metals and products 331-32,3398-99 (D) (D) 224 (D) (D) 10 105 0 105 (D) (D) 109 
Nonferrous metais 
and products........................ 333-36 (D) (D) 318 24 0 24 142 (S) 132 (D) (D) 162 
Fabricated metal products ...... 34 1,057 293 764 (D) (D) 57 (D) (D) 158 838 289 549 
Ee 35 15,135 1,062 14,073 (D) (D) 744 (D) (D) 1,782 12,152 606 11,547 
accounting machines ....... 357 (D) (D) 10.650 (D) (D) 579 (D) (D) 950 (D) (D) 9,121 
Other machinery, 
except electrical ............... 35 1-56,358-59 (D) (D) 3,423 (D) (D) 165 857 25 832 (D) (D) 2,426 
Electrical equipment ............... 36 13,546 3,857 9.689 (D) (D) 350 (D) (D) 2.672 9,232 2,565 6,667 
Radio and TV receiving 
equipment... ......... 365 (D) (D) 93 (D) 0 (D) (D) (D) (D) (D) (D) 75 
Communication equipment ... 366 (D) (D) 3,435 (D) (D) 76 (D) (D) 731 (D) (D) 2,628 
Electronic components ......... 367 3,678 250 3,428 (D) (D) (D) (D) (D) (D) 2.647 184 2,463 
Other electrical equipment ... 361-64,369 (D) (D) 2,733 (D) (D) 141 (D) (D) 1,091 3,240 1,739 1,501 
a —— Oe ( t) ) 


Table B-31. 
. Funds for basic research, applied research, and development by industry, by source of funds: 1992 


(page 2 of 2) 
Total Basic Appuec Oeveropment 
Distribution by industry SIC code Totai qq. Federal Company Total Federal Company Totai Federal Company ‘Total Federal Company 
Millions of dollars 
Transportation equipment... 7 26,484 10,758 15,726 595 422 173 2.489 1,084 1.406 23,397 9,250 14,146 
Motor vehicies and motor 
vehicies equipment _......_.. 371 (D) (D) (D) 94 ) 94 (D) (D) (D) (D) (D) (D) 
Other transportation 
equipment 373-75, 379 (D) (D) (D) 21 0 21 (D) (D) (D) (D) (D) (0) 
Aircraft and missiles ............ 372,376 16,119 9,871 6,248 480 422 58 1,775 1,040 735 #8 13,863 8,409 5,455 
Professional and scientific 
instruments 38 $9,652 $2,226 $7,426 524 9 515 2.645 453 2,193 6,463 1,764 4,718 
Scientific and mechanical 
measuring instruments... 381-82 5,256 2.148 3,108 (D) (D) 170 (D) (D) 1,251 (D) (D) 1,687 
Optical, surgicai, 
photographic, and other 
instruments = 383-87 4,396 78 4,318 (D) (D) 345 (D) (D) Re (D) (D) 3,031 
Other manufacturing 
industries 2... 27,31,39 (D) (D) (D) (D) (D) (D) 155 60 95 (D) (D) 407 
Nonmanufactunng 
industries 0... 07-10, 12-17, 30,103 5,892 24,211 4.489 2,304 2.185 7 044 1,479 5.565 18,570 2.109 16.460 
40-42, 44-49 
50-59, 60-65, 67 
701, 73, 75-76 
78-79, 80-81 
83-85, 87, 89 


KEY: (D) = Data have been withheld to avoid disciosing operations of individual compares. 
(S) = Data have been withheld because of imputation of more than 50 percent. 


SOURCE: Natonai Science FoundatiowSRS. Research and Development in industry. 1992 
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Number of full-time-equivaient (FTE) R&D scientists and engineers in R&D-performing companies, 


by industry and size of company: 1963-33 


(page 1 of 2} 
industry and size of company SiC code 1983 1984 1985 1986 1987 1988 1989 1980 1991 1992 1983 
Thousands 
Total (Jenuery) 540.3 584.1 6225 671.0 695.8 708.6 7225 743.6 773.4 773.3 787.1 
Total (Annual average)... 562.5 603.3 646.8 683.4 702.2 715.6 733.0 758.5 776.4 783.8 NWA 
Distribution by industry 
Food, kindred, and tobacco products’... 20.21 77 74 (Ss) (Ss) (s) (s) (Ss) (S) 94 38 39 
Textiles and apparel. 22.23 22 23 28 26 24 24 25 28 (S$) 28 3.1 
Lumber, wood products, and furniture... 24,25 18 Mm (Ss) (S) 13 13 14 (Ss) (Ss) 15 17 
Paper and alled products... 26 76 66 6.6 64 6.0 6.1 6.4 85 (S) 10.7 10.7 
Chemicais and allied products 28 67.3 63.8 71.1 75.8 75.2 75.8 78.3 80.4 816 85.6 83.2 
industrial chemuicais.. 281 -62.286 26.6 25.6 23.5 243 (S) (S) (S) (S) (S) 23.9 29.6 
Drugs and medicines 283 28.2 (1) 30.8 318 32.6 33.0 44 43 35.4 38.7 426 
Oliver chemicals ene 284-85.287-89 121 13.4 16.7 19.1 20.2 20.3 18.8 18.9 17.0 17.0 17.0 
Petroleum refining and extraction... 13,29 147 13.3 13.5 10.4 99 9.5 10.7 11.1 14 1.5 11.5 
Ee 30 (1) Ea) (S) (S) (S) (Ss) (Ss) (Ss) (Ss) 148 49 
Stone, clay, and glass products... 32 5.5 5.6 66 75 86 86 756 70 6.0 5.3 5.3 
TE EES Tee ae 33 8&3 8.4 7.1 5.7 5.5 5.6 5.5 52 46 5.1 43 
Ferrous metais and products 331-32,3396-99 52 5.3 42 25 (S) 23 23 (S) (S) 17 16 
Nonferrous metais and products 333-36 3.0 3.1 29 32 34 3.3 3.3 3.3 3.0 (S) (S) 
Fabricated metal products... _) (1) 16.6 (S) (S) $9 10.5 39 10.1 (Ss) 8.7 82 
ES ee K =) 739.6 87.0 81.7 89 7 95.8 98.4 100.4 113.3 109.7 939.3 99.4 
Office. computing, and accounting mactunes 387 52.6 56.5 618 719 73.4 744 75.0 84.7 776 67.1 66.6 
Other machinery, except electrical... 351-56.356-59 270 30.5 19.9 178 224 24.0 25.4 28.6 32.1 32.2 32.8 
Electrical equipment % 108.6 113.2 113.2 1173 130.4 132.5 122.5 105.2 96.9 319 90.5 
Radio and TV receiving equipment... 365 (tH (1) (S) 18 12 13 15 08 1.0 1.0 1.0 
Communication equipment... 366 48 8 59.3 622 65.0 719 73.1 58.0 47.1 35.8 31.2 (S) 
Electronic Components nn 367 25.6 (T) 29.2 (Ss) 43.7 443 428 (S) 32.6 28.4 239.5 
Other electrical equipment 0. 361-64,369 (H 18.4 1739 16.5 13.6 (S) (S) 21.3 (S) 312 29.1 
Transportation equipmert. 37 134.3 (1) 160.3 179.2 187.3 188.2 185 4 170.2 149.7 141.1 144.7 
Motor vefcies and motor vefucies 
SSS ee 371 23.0 28.6 28.7 39 465 473 45.8 494 45.3 445 45.2 
Other transportation equipment _............... 373-75.379 22 (1) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Aircraft and mussiles |r 372.376 103.1 111.5 130.2 1448 136.3 136.4 148 115.3 100.2 32.9 95.0 
- aehideiiaentaniin PA a oe as ~~ 


Table B-32. 
Number of full-time-equivalent (FTE) R&D scientists and engineers in R&D-performing companies, 
by industry and size of company: 1983-93 


001 


(page 2 of 2) 
Industry and size of company SiC code 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Thousands 
Professional and scientific instruments ........ 38 (T) (T) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Scientific and mechanical measuring 
instruments ....................-- a 381-82 (T) (T) (S) (S) (S) (S) (S) (S) (S) (S) (S) 
Optical, surgical, photographic, and other 
ET A ae 384-87 (T) (T) 19.8 24.0 24.6 24.9 14.5 8.1 (S) (S) 21.0 
Other manufacturing industries’ ................... 27,31,39 5.9 (T) (S) (S) 6.3 6.4 5.4 5.6 (S) 6.0 5.9 
Nonmanufacturing industries ........................ 07-10, 12-17, 
40-42, 44-49, 
50-59, 60-65, 67, 
701, 73, 75-76, 31.2 49.8 66.8 75.1 96.4 101.9 125.2 (S) (S) 202.6 211.0 
78-79, 80-81, 
83-85, 87, 89 
Distribution by size of company [Based on number of employees] 
Total (January) ........................eccceceseeeeeeeeeeee 540.9 584.1 622.5 671.0 695.8 708.6 722.5 743.6 773.4 779.3 787.1 
Fewer than SOO? ................cccccccccccsceccssecceeeses 52.7 81.9 78.3 (S) 105.2 109.0 105.4 (S) (S) 142.1 140.3 
RR N/A N/A 16.5 (S) 18.4 19.3 18.0 18.6 18.6 46.2 48.5 
ERE EST 48.3 52.6 61.6 66.7 76.4 81.9 76.1 75.4 79.3 94.2 102.6 
ET Aa 298 30.1 28.5 38.9 40.5 40.2 47.3 57.2 55.1 57.6 58.7 
EE 84.3 84.0 89.9 88.4 92.0 94.5 87.0 73.9 90.3 99.9 103.8 
ETE eee 325.8 335.5 347.6 365.3 363.3 363.7 388.7 404.2 408.4 339.3 333.2 


* Unitil 1984, tobacco products (SIC 21) was included with Other manufacturing industries. 

? Data for 1982-83 are for companies with fewer than 1,000 employees. 

3 Until 1984, data were not broken down into this level of detail. See Fewer than 500, above. 
KEY: (S) = Data have been withheld because of imputation of more than 50 percent. 


(T) = Data not separately available, but are included in total. | 
N/A = Not available | 
NOTE: As a result of a new sample desian, statistics for 1988-92 performance among firms in the nonmanufacturing industries and 
have been revised. These statistics now better reflect R&D small firms in all industries. See Appendix A for more information. 
SOURCE: National Science Foundation/SRS, Survey of Industrial 
Research and Development: 1992 
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Table B-33. 


Cost per R&D scientist or engineer, by industry and size of company: 1982-92 


(page 1 of 2) 
Industry and size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Dollars 
Total ... 111,600 116,000 124,000 130,200 128,500 128,800 132,300 134,500 141,300 148,600 154,900 
Distribution by industry 
Food, kindred, and tobacco products’ ........ 20,21 (D) (D) (D) (D) (D) (S) (D) (D) (D) 130,000 143,500 
Textiles and apparel 22,23 (D) (D) (D) (0) (D) (D) (D) (D) (D) (D) 94,100 
Lumber, wood products, and furniture ........ 24,25 (S) (S) 115,400 116,300 (S) (S) (D) (D) (D) (D) 137,300 
Paper and alliec: products 26 70,800 (D) (D) (D) (D) (D) (D) (D) (D) (D) 116,100 
Chemicals and allied products 28 102,500 104,800 112,500 116,300 117,100 125,000 139,400 149,000 159,000 167,600 191,300 
Industrial chemicals 281-82,286 122,100 123,100 132,000 144,600 150,200 (S) (S) (S) (S) 181,000 181,600 
Drugs and medicines ..... 283 (D) 103,100 (D) (D) 113,600 (D) (D) (D) (D) (D) 217,400 
Other chemicals 284-85,287-89 (D) (D) (D) (D) 83,100 (D) (D) (D) (D) (D) 145,700 
Petroleum refining and extraction................ 13,29 (D) (D) (D) (D) (D) 187,400 182,700 194,000 201,800 217,000 203,300 
Rubber products................. 30 (D) 75,400 (D) (D) (D) (D) (D) (D) (D) (D) 89,800 
Stone, clay, and glass products .................. 32 (D) (D) (D) (D) 118,000 122,500 (D) (D) (D) (D) 111,100 
Primary Metals ................cscscssececesseeceeeeeeees 33 118,200 129,900 (D) (D) (D) 131,500 118,600 (S) (D) 142,200 110,600 
Ferrous metals and products .................... 331-32,3398-99 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 136,400 
Nonferrous metals and products............... 333-36 (D) (D) 112,000 136,400 138,800 (D) (D) (D) (D) (D) (S) 
Fabricated metal products.........................-. 4 (S) (S) 111,600 112,900 (S) 76,600 88,100 (S) (S) 115,500 125,400 
en 35 103,800 108,400 124,500 142,500 (D) (D) (D) 130,000 138,500 147,800 152,300 
ae 357 (D) (D) (D) (D) (D) (D) (D) (D) (D) (D) 172,900 
Other machinery, except electrical............ 351-56,358-59 (D) (D) (D) (D) 119,200 98,300 (D) (D) (D) (D) 110,300 
Electrical Equipment. ...............ceeceeeeeeeeeeees 36 100,000 114,300 121,700 124,900 120,700 124,300 124,100 132,400 142,800 147,100 148,600 
Radio and TV receiving equipment........... 365 (D) 105,300 (D) (D0) 88,700 97,900 (D) (D) (D) (D) 94,400 
Communication equipment ....................... 366 123,300 135,000 143,000 147,800 141,300 155,300 160,300 170,600 177,100 (S) (S) 
Electronic COMPONENTS.................eceeeeeeeees 367 69,600 (S) 100,500 114,100 (D) 98,400 (D) (D) (D) (D) 126,900 
Other electrical equipment........................ 361-64 ,369 (D) (D) (D) (D) (D) (S) (D) (D) (D) (D) 158,600 
Transportation equipment.................ccc0. 37 (D) (D) (D) (D) 170,700 183,400 19£,600 211,700 215,700 189,400 185,300 
Motor vehicles and motor 
vehicles QUIPMENT ................ccceceeeeeee 371 162,600 184,700 211,400 223,100 (D) (D) (D) (D) (D) (D) 222,400 
Other transportation equipment................ 373-75,379 (D) 114,200 (D) (D) (S) (S) (D) (D) (D) (D) (S) 
Aircraft and missiles .................ccccccccceeeeeees 372,376 148,800 143,600 156,000 161,700 149,800 180,400 193,300 207,300 213,700 177,000 171,600 
(continued) 
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Table B-33. 


Cost per R&D scientist or engineer, by industry and size of company: 1982-92 


(page 2 of 2) 
industry andj size of company SIC code 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Dollars 
Professional and scientific instruments ....... 38 (S) (S) 116,900 122,000 (S) (S) (S) (S) (S) (S) (S) 
Scientific and mechanical measuring 
instruments —_ 381-82 (D) 83,200 (D) (D) (D) (D) (S) (S) (S) (S) (S) 
instruments 384-87 (D) 141,100 (D) (D) (D) (D) 316,700 (S) (S) (S) (S) 
Other manufacturing industries'.................. 27,31,39 (D) 98,500 (D) (D) (S) (D) (D) (D) (D) (D) 109,900 
Nonmanufacturing industries 07-10, 12-17, 84,800 82,400 84,100 94,4 86,800 69,100 74,900 (S) (S) 137,400 145,600 
40-42, 44-49, 
50-59, 60-65, 67, 
701, 73, 75-76, 
78-79, 80-81, 
83-85, 87, 89 
Distribution by size of company [Based on number of employees] 
Fewer than 5007 62,800 65,700 55,000 (S) 70,600 66,800 67,100 66,200 (S) 103,400 102,600 
500 to 999° N/A NWA 87,200 (S) 103,400 92,600 (S) 98,200 (S) 178,700 176,100 
1,000 to 4,999 84,800 82,800 96,700 97,300 106,400 91,900 100,600 101,900 91,400 119,400 125,600 
5,000 to 9,999 82,900 93,400 111,000 119,300 108,400 102,900 100,400 102500 110,800 150,800 148,400 
10,000 to 24,999 98,500 112,900 130,500 124,600 122,300 132,700 143,000 127,300 135,300 167,300 163,800 
a 128,900 134,200 143,000 155,300 154,300 157,700 160,700 168,200 193,700 180,100 181,000 
' Until 1984, tobacco products (SIC 21) was included with Other manufacturing industries. 
? Data for 1982-83 are for companies with fewer than 1,000 employees. 
3 Until 1984, data were not broken down into this level of detail. See Fewer than 500, above. 
KEY: (D) = Data have been withheld to avoid disclosing operations of individual companies. 
(S) = Data have been withheld because of imputation of more than 50 percent. 
N/A = Not available 
NOTES: The number of full-time-equivaient R&D scientists and number is then divided into the total R&D expenditures of the earlier the nonmanutacturing industries and smail firms in ail industries. 
engineers used to estimate the cost per R&D scientist or engineer years, and the ratio is attributed to the earlier year. As a result of a See Appendix A for more information. 


is the arithmetic mean of the numbers of R&D scientists and 
engineers reported for January in two consecutive years. This 


SOURCE: National Science Foundatiow/SRS, Survey of Industrial 


Research and Development: 1992 


new sample design, statistics for 1988-92 have been revised. 
These statistics now better reflect R&D performance among firms in 
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Table B-34. 
R&D expenditures at universities and colleges, by source of funds and science and engineering field: 
fiscal years 1965-92 
Source and field 1985 1986 1987 1968 1989 1990 1991 1992 
Thousands of dollars 
Total 9,686,420 10,926,948 12,151,935 13,462,796 15,019,003 16,334,400 17,637,627 18,879,705 
Source of funds: 
Federal Government 6,063,176 6,710,320 7,341,570 8,191,521 8996808 9,637,485 10,226,104 11,087,032 
State and local governments ........ 752,146 915,135 1,023,430 1,106,428 1,234,140 1,338,598 1,484,443 1,505,515 
industry 560,027 699,759 790,161 871,960 998.431 1,130,397 1.209.909 1,302,018 
Institutional funds 1,617,054 1,869,009 2,168,527 2,356,682 2,713,905 3,032,736 3,404,366 3,576,407 
All other sources ..........................- 694,017 732,725 828,247 936,205 1,075,719 1,195,185 1,312,806 1,408,732 
Field: 
Engineering, total 1,417,876 1,640,734 1,891,744 2,096,154 2,397,709 2,663,146 2,907.412 3,062,262 
Aeronautical and 
astronautical 22... ............e0-e 80,525 94,422 108,150 122,814 145,077 159,320 176,121 191,647 
Chemical 116,210 132,260 148,362 162,559 194,060 218,612 243,960 262,195 
Civil 153,156 177,984 190,680 224,966 246,212 284,900 316,879 340,636 
Electrical 337,403 394,869 450,836 509,143 600,013 667,491 683,014 711,746 
Mechanical 207,751 227,987 274,873 303,469 343,781 392,251 422,613 456,124 
Metallurgical and materiais'....... — = _ _ — 273,671 306,256 294,297 
Other 522,831 613,212 718,843 773,203 868,566 666,901 758,570 825,618 
All sciences, total........................ 8,268,544 9.286.214 10,260,191 11,366,642 12,621,294 13,671,254 14,730,215 15,797,443 
Physical sciences ...................... 1,148,141 1,286,424 1,397,878 1,553,736 1,648,912 1,809,339 1,945,057 2,057,842 
ASHOMOMY 02... eee eeeeeeeeeeeee 96,083 101,795 108,429 126,764 136,590 169,594 208,947 231,945 
Chemistry 421,212 469,385 513,145 564,841 609,534 650,926 670,963 701,216 
Physics 551,053 630,586 673,461 739,661 784,509 841,805 871,832 915,347 
Other 79,793 84,658 102,843 122,470 118,278 147,014 193,315 209,335 
Environmental sciences............. 705,279 775,948 838,860 893,886 1,014,205 1,079,930 1,129,861 1,248,800 
Atmospheric... cece 107,534 119,948 131,649 137,553 170,246 178,066 180,151 193,887 
Earth sciences 253,797 274,390 283,898 294,204 322,356 355,453 384,833 414,270 
Oceanography ................... 257,973 279,992 299,949 333,282 365,382 383,942 396,788 437 406 
ee 85,975 101,618 123,364 128,847 156,220 162,469 168,089 203,236 
Mathematical sciences .............. 127,730 151,561 177,246 198,848 214,000 221,026 230,178 247,092 
Computer sciences .................... 280,756 321,316 372,411 408,509 472,190 513,838 553,593 555,572 
Lif SCIENCES 22... eee ccceeeeees 5,278,815 5,890,275 6,528,085 7,257,011 8,081,805 8,748,152 9,495,977 10,227,816 
Agricultural sciences............... 999,299 1,089,380 1,120,746 1,176,379 1,286,046 1,352,186 1,460,734 1,511,943 
Biological sciences ................. 1,780,387 1,945,542 2,143,136 2,398,627 2,640,787 2,856,816 3,055,107 3,318,933 
Medical sciences .................... 2,318,369 2,615,676 3,000,424 3,377,752 3,827,561 4,168,510 4,569,715 4,967,380 
aie cerenuntn-acemenmmnnen 180,760 239,677 263,779 304,253 327,410 370,640 410,422 429,560 
ED cecmenmnsemnsesenmteerenaen 158,176 170,200 187,285 212,971 236,791 258,076 290,745 336,107 
Social SCIONCES 2.0... ccccceeee 383,320 462,456 502,254 552,212 636,933 706,309 755,146 817,209 
EE 118,060 135,712 149,375 163,009 188,076 201,763 211,007 224,660 
Political science... 59,379 68,679 80,987 86,660 103,381 115,595 125,173 143,642 
Se 75,489 96,877 96,668 109,491 121,798 134,096 157,957 165,631 
ee 130,392 161,188 175,224 193,052 223,678 254,854 261,008 283,275 
Other SCIENCES ........ ne cccccees 186,327 228,034 256,172 289,469 316,459 334,586 329,659 307,006 


‘ Data for metallurgical and materiais engineering were not collected separately prior to fiscal year 1990. 
SOURCE: National Science Foundation’SRS, Survey of Scientific and Engineering Expenditures at Universities and Colleges, Fiscal Year 1992 
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Table B—35. 


Federally financed R&D expenditures at universities and colleges, 
by science and engineering field: fiscai years 1965-32 


Source and fieid 1985 1986 1987 1988 1989 1990 1991 1992 
Thousands of dollars 
Total... 6,063,176 6,710,320 7,341,570 8,191,521 8996808 9,637,485 10,226,104 11,087,032 
Engineering, total 867,105 977,562 1,112,647 1.229.742 1,383,131 1524205 1,634,901 1,754,667 
Aeronauticai and 

astronautical ..... 61,519 72,671 80,168 93,681 111,737 122,968 133,483 146,129 
Chemical 64,619 73,284 76,652 85,506 101,187 110,630 117,602 126,462 
Cra ......... 78,834 88,360 89.699 103,135 101,664 115,939 122,751 143,982 
Electrical .... 228,549 260,340 292,216 330,387 389,775 435,126 438,440 455,172 
a 134,131 148,001 178,483 192,612 213.854 238,723 252.044 272,173 
Metallurgical and materiais’....... _ — — — -- 139,204 154,088 142,457 
| TT 299,453 334,906 395,429 424,421 464,913 361,616 416,493 468,293 
All sciences, total... 5,196,071 5,732,758 6.228.923 6.961.779 7.613.677 8.113.280 8591203 9,332,366 
Physical sciences ...................... 889,820 962.058 1,051,029 1.157449 1,197,148 1,313,785 1,382,611 1,476,443 
— TTI 64,393 69,686 71,189 83,744 87,438 112,157 134,204 152,651 
EE 312,615 338,112 367 823 402.674 422,609 444 899 447 306 476.266 
Ee 452.937 510,114 534,797 579,590 605,146 651,363 667,930 701.423 
Ee 59,875 64.146 77,220 91,441 81,955 105,365 133,172 146,104 
Environmental sciences ............. 473,980 516,762 545,662 589,113 660,752 690,832 707 844 799,184 
| EE 85,872 97,469 108,047 111,803 133,825 135,943 134,604 146,762 
Earth sciences... 154,071 160,108 159,523 174,522 186,079 204,420 216,460 236,012 
Oceanograpny 0... eee 187,666 208,063 217,702 238,508 265,942 267,633 267,810 310,864 
ST iarenitanhainsiaeeenenbeetenieenatenies 46,371 51,122 60.390 64.280 74,906 82.836 88,970 105,545 
Mathematical sciences .............. 96,979 114,359 131,952 149,959 156,459 159,580 170,064 182,725 
Computer sciences ........0........... 195,665 232,604 257,263 289,129 322,480 340,053 369,082 377 434 
Life SCIOEMOES ..2. oon 3,188,063 3,492,655 3.835.833 4,325,594 4,782,507 5.077.083 5,407,076 5,892,771 
Agricultural sciences............... 294,083 292,465 297.676 322,571 348,563 351,888 375,403 413,437 
Biological sciences ................. 1.208.901 1,311,089 1,418,657 1602813 1.734.863 1841903 1944089 2,139,584 
Medical sciences .................... 1,576,544 1,742,129 1.961800 2.212997 2,501,033 2.665.223 2.842.512 3,088,901 
Ti siensibenpintntnmensnmmnnpenntees 108,535 146,972 157,700 187,213 198,049 218,069 245,072 250,849 
ED cxscscenssesnmesssssnmneacem 105,904 114,001 123,830 140,358 155,802 168,320 192.059 221,641 
Social SCIENCES ...... oe. 153,806 172,867 168,697 188,988 211,776 225,720 251,528 278,430 
EE 43,711 45,448 43,425 49,171 54,217 54.198 59,651 66.126 
Political science ................... 19,669 20,172 24,035 25,163 25,572 25.143 28.287 35,813 
Ee 40,480 49,760 44,817 48,430 53,729 59,637 72,060 82,377 
oe 49 946 57,487 56,420 66,224 78,257 86,741 91,529 94,114 
Other SCIENCES 00... ons. 91,854 107,452 114,657 121,189 126,752 137,908 110,939 103,738 

' Data for metailurgical and matenais engineering were not collected separately prior to fiscal year 1990. 

SOURCE: National Science Foundation/SRS, Survey of Scientific and Engineering Expenditures at Universites and Colleges. Fiscal Year 1992 
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Table B-36. 


R&D expenditures at university-administered federally funded research and development centers, 


by science and engineering field: fiscal years 1985-92 


Field 1985 1986 1987 1988 1989 1990 1991 1982 
Thousands of dollars 
Total 3,523,092 3,894,806 4206084 4530562 4,729,612 4,831,971 5,078,544 5,248,676 
Engineering, totai 1,296,043 1.445.252 1,547,061 1.614.250 1642799 1,708,134 1.788565 1,797,173 
Aeronautical and 
astronautical 107,065 126,566 132,238 146,894 145,035 143,643 156,265 177,852 
Chemical 40,082 40,048 41,884 43,964 40,162 40,754 43,356 74,889 
Cri 15,597 16,014 17,568 17,500 16,439 15,083 16,109 33,635 
Electrical 454,233 514,263 550,430 555,635 568,626 604,894 613,344 592,891 
Mechanical 489,469 540,103 570,698 602.857 628,057 627 262 646,379 545,245 
Metallurgical and materiais’ ....... _ _ _ _ _ 3,481 25,833 54,926 
ie 189,597 208,258 234,243 247,400 244,480 273,017 287,279 317,735 
All sciences, total... 2.227,049 2.449554 2,659,023 2.916.312 3,086,813 3,123,837 3,289,979 3,451,503 
Physical sciences ...................... 1,448,808 1,540,627 1,660,404 1,717,181 1828314 1824648 1.917.223 2,017,123 
EE 73,330 79,047 82,360 117,658 112,483 112,239 121,353 143,448 
EE 226,440 246,911 261,267 274,647 274,359 261,048 251,787 268,092 
SI ieintiiticiatinettpnsstentiniaenene 1,097,949 1,159,738 1,257,808 1.263.616 1,378,015 1,382,608 1,460,765 1,499,740 
iil icihstesinasiainenppnntnnesneenmmnen 51,089 54,931 58,969 61,260 63,447 68,753 83.318 105,843 
Environmental sciences............. 200,074 232,606 257,800 289,352 298,529 292,045 318,874 339,434 
ARMOSPNEMIC 0c eenees 83,498 99,017 103,504 91,069 98,594 103,239 112,978 152,559 
Earth sciences... 46,552 50,361 76,276 80,190 65,212 64.894 71,341 79,898 
Oceanography 2... nee. 16,056 19,489 2,032 1,764 1,916 1,664 2,226 17,117 
a 53,968 63,739 75,988 116,329 132,807 122,248 132,329 89.860 
Mathematical sciences .............. 92,858 109,102 121,793 126,084 128,664 135,374 132,222 124,313 
Computer sciences .................... 338,116 427,297 472,766 621,744 668.092 685,954 715,744 713,878 
LPO SCIOMOES ooo oeceeeeee 110,905 107,506 115,416 123,508 130,556 142,394 145,531 191,166 
Agricultural sciences............... 633 663 684 1,397 1,175 1,017 1,041 1,153 
Biological sciences ................. 82,057 85,195 87,202 91,712 101 287 112,559 115,145 139,047 
Medical sciences .................... 10,729 8,572 10,570 12,996 10,114 10,345 11,355 16,250 
ee 17,486 13,076 16,960 17,403 17,980 18,473 17,990 34,716 
IO 264 yas] 899 973 vd 1,010 1,075 od 
Social SCIENCES 20. eens 17,591 19,343 21,421 27 868 23,291 29,744 33,935 21,417 
EE 4,401 4,043 2.554 1,477 491 632 741 613 
Political SCIONCE ..... 4,038 4,994 4,563 5,843 3,858 6,459 7,610 5,055 
Ee 0 0 0 0 0 0 0 0 
ee nencemnmemnemen 9,152 10,306 14,304 20.548 18,942 22.653 25,584 15,749 
Other SCIENCES 2.0. ceceee 18,433 12,779 8,524 9,602 8.420 12.668 25,375 43,227 


‘ Data for metaiiurgical and matenais engineenng were not collected separately pnor to fiscal year 1990. 


SOURCE. Natonai Science Foundaton/SRS, Survey of Scientific and Engineenng Expenditures at Unrversites and Colleges. Fiscal Year 1992 
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